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OPERATOR'S MANUAL FOR MAGNETOGRAPH PROGRAM

Larry November, August 21, 1973

To generate a directional magnetogram from original Spectra-Spectroheliograph
data is a four pass process. Using’the microdensitometer PASS1 scans the film
1o produce disk files numbered sequentially which contain the raw scan data.
PASS2 may be used at any time in the process {i.e. when the disk gets full)

t0 organize the daté into a workable form and put this data on magtape.

After all the data has been put on megtape PASS3 can be started which determines
the field strength, angle, and velocities at each point on the sun. Near the
end of the PASS3 run the computer requests a néw megtape to output the final
magnetograph. PASSL can be used to examine the magnetograph final tape to
produce any of eight types of magnetogram pictures {using the microdensitometer)

or for types of vector magnetograms({using the Tektronix display scan).

This manusl for use on the magnetograph program describes; 1, black box use
~of the program, 2, the magtepe data formats used, 3. the adjustable control
parameters in the program, and L. the algorithms. With no adjustments on the
control parameters this program may be used purely as a black box., For optimal
use, however, the control parameters may be varied. The magtape data formats
are of use in adopting other programs to look at raw date or final magnetograph
deta, For completenese I have included elaborate descriptions of how things

work.



The sections of this manusl are ordered as follows:

1. Using the Program - A Typical Run
1.1 About the Film -~ IX Coordinate and Polarization Pair
1.2 Densitometer Setup
1.3 Initislizing the Computer System
1.4 A Warning
1.5 Zeroing the Microdensitometer
1.6 Lsbeling the Output File
1.7 Usér Defined Input Parameters
1.8 The Densitometer Scan
1,9 PASS2
1.10 The Next Densitometer Scan
1.11 After the Data Tepe 1s Done

1.12 PASSh

2. Data Formats
2.1 Disk Data Flles after PASS1
2.2 Date Tape Format after PASS2
2.3 Data Tape Format for Magnetogram after PASS 3

2.4 Diek Picture Files from PASShH

3. Control Parameters and Program Relinking
3.1 PABS2C.FTN

3.2 PASB3D.FIN



4, Algorithms
4.1 PpAss2
L,2 PASS3

L,3 PAssh



1. Using the Program - A Typical Run

Given spectra-spectroheliograph data covering a region on the sun, information
is availeble to readily determine velocities, B field strengths, and B field
angles. This section describes a four pass computer process which ls capable of
deriving this information from the raw date. The sub-sections of this part of
the menual are sequentially ordered to present the complete process of how to

meke a final vector magnetogram from the raw film data.

1.1 About the Film - IX Coordinate and Polarization Pair

The spectra-spectroheliograph film hes two basic formats, the old type, and the
new type, which are shown in Figure 1.1. The baslc characteristics of these
two types are different end it is important when running PASS1 to distinguish

between them,

A COMPLETE RUN is composed of several REGION SCANS which are each composed of
many SLIT PAIRS. Before each REGION SCAN the spectra-spectroheliograph was
pointed at some initial solar coordinate and allowed to step across the

region making many SLIT PAIRS each at a different X coordinate. After a change
in polaroids the next REGION SCAN was begun. In each REGION SCAN the same

pattern of spots was crossed and a similaer looking sequence of SLIT PAIRS

encountered.



Tt is extremely important that the film be correctly identified or the analysis
cannot correctly'proceed. Each SLIT PAIR is identified by an X ccordinate in-
teger which I refer to as IX, IX sequentially increases as each SLIT PATR in a
REGION SCAN is crossed. Also IX is the same for SLIT PAIRS that were taken at
the same solar coordinate in separate REGION SCAN's of the same COMPLETE RUN.
Tt is essential that (1) IX increase sequentially and (2) that an accurate
corresponse exist between the SLIT PAIR numbering and the actual solar coordi-

nates,

Sometimes only & portion of a REGION SCAN needs be analyzed which places one
more restriction on IX. I introduce the term ANALYZING SCAN to represent
that portion of the REGION SCAN that is analyzed. Just as there may be four
REGION SCANS foria COMPLETE RUN there may be (at most) four ANALYZING SCANS.
Figure 1.2 portrays how the ANALYZING SCAN fits in, Note that each ANALYZING
SCAN in a COMPLETE RUN contains the same set of IX coordinates. Also note
that the first SCAN PAIR of the ANALYZING SCAN is labeled TX=1, This is the

third and last restriction on IX.

In addition to IX each SCAN PAIR has msnother charatteristic associmated with it.
This characteristié is its polarization. Each palr physicall} répresents the
light iﬁ two mutually orthogonal polarizations. Thus a SCAN APAIR may repre-
sent RHC-LHC poclarizations, or linear-37° ~ linear 127°, a linear 0° - linear
-90°, Each REGION SCAN has associated with it one such polarization pair, and
all the SCAN PATRS in that REGION SCAN WERE TAKEN through the same pair of

polaroids.



Each SCAN PATIR can thus be uniquely identified by IX and its polarization pair.

1.2 Densitometer Setup

Densitometer Setup reguires two operations., First the f£ilm must be properly
cleaned and placed on the platten. Second the microdensitometer must be

calibrated and focused for the fllm.

The film should be cleaned and placed on the platten such that the REGION SCAN
begine on the right and ends somewhere in the roll on the left. IX = 1 should
be placed somewhere near the right edge of the platten with IX increasing to
the left (es the densitometer is faced). The £ilm must be aligned such that
the film edge lies precisely parallel to the microdensitometer X axis, This

can be checked by running the densitometer back and forth in manual.

Once aligned the densitometer may be precisely focused, a small aperture
installed and aligned, and the transmission set for a clear portlon of the
£11m. The exact procedure is not deseribed here as an elaborate method is given

in the 'Microdensitometer System' by Steve Schoolman.

1.3 Initializing the Computer System

Using the program PIP on the PDP-1] system inltlalization of the DISK and the
MAGTAPE can be accomplished. A SCRATCH disk should be installed and running

on DK¢, and a blank tape running on MI®,



Five restrictions exist for the scratch disk. First, at least 3000 blocks of free

diek must be freed. Second, a file called NUMBER must be deleted from the user's

directory. Third, a file called PARM must be deleted from the user's directory.

A1l these conditions can be met using PIP. Third, the file PASS1.LDA must be
present on the disk. Fourth, the file PASS2.LDA must be present on the disk.
Both of these files can be found on MAGTAPE §-24 under the User Initials [2,11]

(please do not zero this tape).

It is necessary that a ZERO mark be present on the output tape. If one is, no
more action need be teken, If one 15 not the command MT@=/ZE in PIP will zero

the tape (and wipe out anything already on the tape).

Once both the disk and tape are readied the program is ready to begin.

1.4 A Warning

The program PASS2 hes defined within a BLOCK DATA statement all the program
control parameters. In general those parameters should work for any plece of
film. However, é‘ﬁew dimension in film size or raw step wedge data could lead
to trouble. It may be necessary under unusual conditions.to alter the contreol
 paremeters and re-link PASS2 Section 3 of this booklet describes the conditions

and the procedures under which PASS2 should be altered.



1.5 Zeroing the Microdensitometer

Zeroing 1s accomplished with the program PASS1.LDA which should be called in

from disk and running. PASSl is just the system program TRACE with one alteration
- it emooths deta ae 1t scans which TRACE does not do. PASS1 (and TRACE) is5 a
user interac¢tion program with many features only a few of which I describe here.
PASS] is in idle and walting for a ueer response if a * is the last display

character.
With the densitometer in MAmuﬁL the densitometer vy should be moved to

STARTING POSITION 1 on the film (see Figure 1.2). Z is the command which will

then zero the reading to this starting point.

1.6 labeling the Output File

The command I in PASS1 causes the computer to respond with:
IDENT:

After which the user can enter a label of 31 cheracters length or less. A typical

label identifies the region and the time of the COMPLETE RUN.

1.7 User Defined Tnput Parameters

Essentially three decislons are now left up to the user. He may select the

parameter L = length of film he wants to scan (microns), AX = the resolution



needed in X (microns), and AY = the resolution reading in Y (microns). Typically
these parameters are on the order of L = 15em = 150,000 u, AX = 154, AY = 200p.
Having decided on these parameters the user-computer dialogue should proceed

as follows (computer response is underlined):

For old data:

* U

USER-DEFINED SCAN PARAMETERS:

X-DIR= +

Y-DIR= -

PATTERN= R or E (user's choice)
DELTA X= wvalue of AX <CR>

POINTS/LINE= value of L/AX (<2k,576) <CR>

YSTEP= value of AY <CR>
LINES= value of 57150/AY <CR>
X= 0 <R>

I= 0 <CR>

{ remember the line feed termination character)

For new data:
* U

USER-DEFINED SCAN PARAMETERS:

X-DIR= +
Y-DIR= =~

PATTERN= R or E {(user's choice)



DELTA X= value of AX <CR>

POINTS/LINE= value of L/AX (<24,576) <CR>

YSTEP=  value of AY <CR>

LINES= value of 30,000./AY. <CR>

X= ¢ <R>
= § <R
X= ¢ <CR>

Y= -30L80 4F>

(remember the line feed}.

Tf errors are mede on this input it mey be corrected by typing U again - this time

the computer wlll respond:

* U

OPTION:
Correction may be made to any of the parmmeters by selecting the appropriate
option. These are the options:

U= compiete dialogue

¥ - X direction

Y - Y direction

P «~ Pattern

C -~ Starting coordinates

DX - Delta X
Y - Y step
NP -~ Number of polnts per line

NL -~ Number of lines

E - exif +o monitor from PASEIl.



1.8 The DENSITOMETER SCAN

Now the actusl DENSITOMETER SCAN can begin. The intlating character for the
scan is S. PASS1 first opens a file for output of the data on disk, and then
proceeds to scan recording the dats on disk. At the end of the scan a * flaghes

on the display screen and the process may continue.

1.9 PASS2

Generally spesking one densitometer scan is enough to f111 up the disk. PASB2
should therefore be called after each densitometer scan to move the data onto

tape.

PASS? first will asek to know which files it is to work on off of disk. This is
specified by the letter which identifies the file on disk and the number of the
first and last file to be analyzed from disk (these two numbers may be equal if

only one file is to be analyzed).

When PASS2 is brought into core for the first time during a COMPLETE RUN it
must be initielized with certain parsmeters. It will ask for the following

parameters:

WAVELENGTH SCATE (MICRONS WAVELENGTH/MICRON ON FILM)

(1. bgdPgE-6)

¥STEP (SECONDS OF ARC /SLIT PATR) £2-0.5)

11



YUNIT (SECONDS OF ARC/MICRON ON FILM) (a2.L4038¢E-3)
WAVELENGTH OF FIIM LEADING EDGE (MICRONS) (~52.L99k)
WAVELENGTH OF LINE CENTER (MICRONS) (a52.502)

WAVELENGTH OF ANY CALIBRATION LINES (NONE - <CR>)

Next PASS2 will tell which data file it has opened and request input of the
initial IX value for the densitometer pcan, I¥X=1 for the first scan or in
general 1t is equal to the value of IX for the flrsgt SLIT PAIR in the DENSITOMETER

SCAN.

PASS2 wlll next request the two orthogonal polarizations of the SLIT PAIRe in
this DENSITOMETER SCAN. The information for BRHC polarization is coded 511, and
for IHC polarization 256. Linear polarization is entered by the angle of the

polarcid in degrees from the X-scan directlon on the sun.

PASS2 will then proceed to move this data ontc tape in a more convenient format.
As a warning PASS2 requires 100 contiguous scratch disk blocks., If it cannot
allogate this space a STOP @@@@@1 will occur. This situation cen be remedied
by using the /PX switch in PIP or by deleting more files on disk and rerunning
PASS2. PASS2 takes approximately 15 minutes to run through a full DENSITOMETER

SCAN file.
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1.10 The Next DENSITOMETER SCAN

Once PASS2 mnd PASSL have run the files PARM and NUMBER should be present on

disk. Do not delete either of these two flles until the end of the COMPLETE

RUN, Once egain, though, room must be made on disk which can be accomplished
by deleting the old data file., Once the disk 1s readled the next DENSTTOMETER

SCAN may begin.

Move the film on the PLATTEN to the next starting point on the film (see Figure
1.2). Once againlthe Densitometer must be properly calibrated and the film set
parallel to the Densitometer X axis (see Section 1.2). Once doﬁé, PASS] must

be rerun and zeroing (section 1.5), labeling (section 1.6),-and initialization
of input parsmeters {sectlon 1.7) redone. Please note that the input parameters
L and AX mey vary from DENSITCMETER SCAN to DENSITOMETER SCAN, but that AY must
not change. {as L, AX, AY are defined in section 1.7), After all is readied S

(see section 1.8) initializes the DENSITCMETER SCAN.

After the SCAN PASS2 should be run. This time through, PASSZ2 will ask only for
the data f1le letter and number, IX for the first SLIT PAIR in this DENSITOMETER
SCAN, and for the orthogonal polarizations of this DENSITCMETER SCAN. After
PASS2 finishes this DENSITOMETER SCAN will hawe been completely noved to tape and

the next DENSITOMETER SCAN begun.
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1,11 After the Data Tape 1s Done

After the lest of the DENSITOMETER SCANS in the COMPLETE RUN has been moved to
tape by PASS2 the actual magnetlc field information can be processed. FPASS3

performs this function.

PASS3 is recorded on tape S-24 under the UIC (2,11) and must be moved to disk
before being run. Three considerations should be made before running PASS3.
First, for optimal running the control parameters should be correctly adjJusted
(see section 3). Second, PASS3 requires (number of points in X) *number of
pointe in Y)/64 blocks of contiguous scratch area on disk which must be available.
Third a tape with & correct zero mark should be ready and waiting for ougput of

the final magnetogram.

When the disk is ready and the data tape 1s mounted on MT¢ and moved to the
loed point then PASS3 may be run. PASS3 first requests the maximum plcture
dimensione and then a single letter which defines the files on the data tape
to be processed. PASS3 then proceeds to process the data which takes approxi-

mately (Number points in X)*({Number of Points in Y)/200 minutes.

At the completion of the data processing, PASS3 will ring & bell and request the
£inal magnetogram tape be mounted on unit MT¥. Once loaded and an output file
is assigned to unit 8, PASS3 should be continued. After output of the magneto-

gram PASS3 will rewind the tape and return control to the monitor.

14



1.12 PASSh

Final display of the data from the magne togram tape in various formats is
possible using PASSL. PASSh requires only that the magnetogram tape be mounted

on MT¢ and that sufficient space is available en disk for output of the picture.

When PASSL is run it first will request assignment of the magnetogram file to
tape unit 8. After a continuation is giveh by the user PASSW will request two
integers, MODE and ITYPE, MODE=0 causes an exit to monitor. The other MODE and

ITYPE possibilities are described:

MODE=1, ITYPE=1 - A dopplergram will be produced. The dopplergram is written
on a digk file whose name is given by the program. This file may later be

output on the densitometer es & picture.

MODE=1, ITYPE=2 - A magnetogram will be produced. The msgnetogram is written on

a disk file which may later be rendered as a photograph by the densltometer.

MODE=1, ITYPEa3 - A gamme-gram is produced. This disk file may later he rendered
on the denslitometer as a photograph which displays fields toward the observer
a block (0° yields transmission of 0) and fields away from the cbserver as

white (180° yields transmiesion of 1023).

MODE=1, ITYPE=4 ~ A phi-gram is produced. This disk file may later be rendered
on the densitometer as a photograph which displays fields in the X scan direction
as black (0° yields transmission of O) and fields in the -X scan direction as

white (180° yields trensmission of 180°).

15



MOIE =2, ITYPE=1 - A longitudinal magnetogram is produced. B cos (8) is written

on the output file which mey later be rendered as & photograph.

MODE =2, ITYPE=2 - A transverse magnetogram is produced. B sin (&) is written on

the output file which may later be rendered as a photograph.

MODE =3, ITYPE=1 - Three longitudinal megnetograms are produced each representing
8 different color. B cos (§) is written on the output files, and the color wheel
red-blue-yellow represents the field angle of going from 0° to 180° from the X

gean direction.

MODE=3, ITYPE=2 - Three transverse magnetograms are produced each representing
a different color. B sin (§) 1s written on the output files, and the color
wheel red-blue-yellow represents the field angle 4 going from 0° to 180° from

the X scan direction.

MODE=4, ITYPE=1 - A vector magnetogram is displeyed on the tektronix screen

as seen from the viewling angle (6,4() ag requested by the program. All flelds
are displayed which are greater then BMIN (program request) as vectors of

equal length which point in the direction of the field and are enchored to the
surface of the sun in the mppropriste location, After completion of the drawing
the bell is sounded. Striking a return on the keyboard will cause a hardcopy

to be produced and the program to continue.

MODE=5, ITYPE=1 - A vector magnetogram is displayed on the tektronix screen as
seen from the viewing angle (6,,4?) (program request). All fields are displayed

which are greater than BMIN {program request) as vectors of relative length

16



which point in the direction of the field and are anchored to the surface of
the sun in the appropriate location. After completion of the drawing the bell

is sounded and a return from the keyboard will cause & hardecopy to be produced.

The files that have been created by PASShH in modes 1 through SVEEy'be rendered
as photographs by the densitometer using the system program TRACE. Setup of the
densitometer is described in the "Operator's Manual for Microdensitometer Control
Progrem' by Steve Schoolman, The film should be on the platten with the densito-
meter at the lower-left of the film. Pleyback of the photograph iIs initiated by
the P command in runﬁing TRACE.

$ RUN TRACE

MONITOR

| *

Z
* P
the computer then responde and the dlalogue continues:

SCALE FACTOR user's choice 1 to 100 <CR>

. PARAMETER SOURCE? R

FILE NAME: complete name of file created by PASSL <CR>

TYPE ANY KEY TC CONTINUE

o

‘With the lights out and the film placed on the platten the user may initiate the
plcture output by typing any character. Completion of the picture output is

signified by a bell.

17




2, Data Formats

Often times the user may want to use the output data or the output magnetogram in
ways that are not possible through this system. In order to allow for easy use

of the output information I now describe the data formats which are used.

T describe here & total of four data formats. They are: 1) The format of the
data at the end of PASS] as it is stored on disk, 2) the format of the data

tape as it 1s produced by PASE2, 3) the format of the magnetogram tape as pro-
duced by PASS3, and L) the format of the plcture records as produced by PASSh

in modes 1 through 3.

Each of these total mediums will contain one or many files each of which will
contain many Fortran unformatted records, BEach record must be read in a single
Fortran READ statement and may contain as many as 12000 integer words (2 bytes
each)., All the records, in all the files, in all four storsge media are of the
same genersl format, The first word of each record is & code word, which de-
scribes the nature of the record, and the second word is a length word which
tells how many words remain in the second. The rest of the record contains

the desired Information.

2.1 Disk Data Files after PASSL

Each disk data file contains microdensitometer data from one DENSITOMETER SCANS
A COMPLETE RUN is liable to consist of many DENSITCMETER SCANS and so many of

these date files.

18



The data file consists of many records. The first two or three of these

records contains control information and then each sdditional record contains

the raw densitometer date from each line of the scan, one record to each line.

The record contains the following.

RECORD 1 = Label:

ICODE =

WORD 1

WORD 2 = N

1ork

WORD 3 to WORD N+2 = a label 2N bytes long

RECORD. 2 = Message (optional)

WORD 1 = ICODE =

WORD 2 = N

2

WORD 3 to WORD N+2 = a message 2N bytes long

RECORD 2 or 3 = Parameters

WORD 1 = ICODE =
WORﬁ‘E =N =141
WORD 3 =
WORD 6 = IDELX =
WORD 7 = IDELY =
WORD 10 = NLFF =
1s the
nuﬂbef
WORD 1. = -1 for
WORD 1k =

3

NPPL = Number of points per DENSITOMETER SCAN line.

distance between pointe in microns.

distance between lines in microns,.

number of lines per frame (for old data this
number of lines for new data this is half the
of lines).

raster pattern, 0 for edge scan pattern.

¢ for old data, 2 for new data.

19



RECORD 3+ or 4+ = Densitometer Data.

WORD 1 TICODE = = line number

i

WORD 2 = N = NFPL

L[}

WORD 3 to WORD N+2 = the data.

More information is svailable in the parameter record than is defined here.

A complete description can be found in the output Format section of the 'Operator's

Manual to Trace' by 5. Schoolman.

2,2 Dats Tape Format After PASS2

The data tape produced by PASS2 contalins a sequence of files lebeled <letter>
n.DAT where n varles from 1 to the total number of DENSITOMETER SCANS in the

COMPLETE RUN. Each of these files conteins the followlng sequence of records:

RECORD 1 = Label

WORD 1

i

ICODE =1

1]

WORD 2 = N

WORD 3 to WORD N42 = label of length 2N bytes.

REECORD 2 = Parameters

WORD 1

]

ICODE=2

WORD 2 = N = 10
WORD 3and 4 = XSTEP = seconds of arc per step in scan direction

real number four bytes long).



WORD 5 & 6 = YSTEP = seconds of arc per step in Y (real).

1t
n

ZSTEP = microns wavelength between data pointe (real).

1l
1

WORD 7 & 8

WORD 9 & 10 = ZCEN = microns wavelength of centerline (real).

WORD 11 = NY = number of steps in the Y direction.
WORD 12 = 1 if old data, 2 1f new data.
RECORD 3+ = Date for one slit crossing of SLIT PAIR.

WORD 1 = ICODE = O

WORD 2 = N

WORD 3 = J = number of densitometer points in this slit crossing.
WORD 4 = I¥X = X step number of SLIT PATIR,

WORD 5 = I¥ = Y step number.

WORD 6 & T = Z¢ = number of stepes from first densitometer point
to line center (real).

WCRD 8

IPOL = polarcid for this slit crossing (RHC-511, LHC-256,
linear integer angle in degrees).

WORD 9 to WORD J+8 = film transmission smoothed and photometered.

2.3 Data Tape Format for Magnetogram After PABS3

This tape has only one file for the COMPLETE RUN, BEach record contains information
on one coordinate point encoded as follows:
RECORD 1 = Label

WORD 1 = ICODE = 1

[}

WORD 2 = N

WORD 3 to WORD N+2 = label of length 2N bytes

21



RECORD 2 = Parameters

WORD 1. = ICOIE = 2
WORD 2 = N = 6
WORD 3 & 4 = XSTEP = seconds of arc per step in X (real, four

bytes long).
WORD 5 & 6 = YSTEP = geconds of arc per step in Y (real).

NX

!
1

WORD 7 total number of steps in X direction.

WORD 8

[}

NY

total number of steps in Y direction.

RECORD 3+ = Data

WORD 1 = ICODE = O,

WORD 2 = N = 10

WORD 3 = IX = number of X step for this data point.

WORD 4 = IY = number of Y step for this dats point.

WORD 5 & 6 = V = velocity (Km/sec, positive-downward) (real),
WORD 7 & 8 = B = field strength (gauss) (real).

WORD 9 & 10 = GAM = field angle in degrees from the line of
gight (real).

WORD 11 & 12 = PHI = field angle in degrees from X (real).

2.4 Disk Picture Files from PASSh

Each picture is encoded on one file. The records are 1n the same format as

" those output by PASS1l, i.e. capable of controlling the milcrodensitometer program
TRACE:

22



RECORD 1 = Label

WORD 1 = ICODE = &

[

WORD 2 = N

1t

WORD 3 to WORD N+2 = label of length ZN bytes.

RECORD 2 = Message

WORD 1 = ICODE = 2

WORD 2

1§

N

WORD 3 to WORD N+2 = message.

RECORD 3 = Parameters

WORD 1 = ICODE =3

WORD 2 = N = 11

WORD 3 = NPFL = number of polnts per line.

WbRD 6 = IDELX = number of microns between output pointe in X=10.
WORD 7 = IDELY = number of microns between output points in Y=10.
WORD 10 = NL = number of lines in output plcture.

WORD 12 = ISPEED = 6k

A1l other words in this record are zero, -

RECORD 4+ = Data

WORD 1 ICODE = -line number

WORD 2 = N

WORD 3 to WORD N+2 = transmissions of points on llne.

23



3. Control Parameters and Program Relinking.

On tape S-2Lk all the necessary programs are stored for making a magnetogram.

S-2L4 contains the following files under UIC[é,l%]:

PASS1.LDA PASS3A.FTN DELETE,MAC
PASS2.LDA PASS3B.FIN
PASS3.LDA PASS3C.FIN
PASSA.LDA PASS3D.FTN
PASS2A, FTN PASSYA . FTN
PASS2B,FTN PASSUB.FTN
PASS2C. FIN PASSLC.FTN

Direct running can be accomplished using the default control parsmeters in

the load modules. The control parameters for PASS2 are contained in PASS2C.FTN
and the control parameters for PASS3 are contained in PASS3D.FIN. If these
files are sltered then PASS2 or PASS3 must be recompiled with the /ON switch
and relinked, If PASSZ2C.FTN is changed PASSZ2 must be linked from PASSA/@E;
PASS2B/CC, PASS 2FE, and DELETE. If Pass 3D.FTN is altered then PASS 3 must be

relinked from PASS3A/CC, PASS3B/ C¢ PASS3C/GC,. PASS3D, DELETE.

Listings of these programs can be found at the end of this booklet. The

listings are by file and give sll the subprograms and programs used.
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3.1 PASS2C.FIN

PASSSC is a BLOCK DATA statement which defines parameterse in four comrmon blocks.
Each of these four commons is described wlth the parameters:

/FILM/ contains all the informetion on the film dimensions. In practice this
block is the most critical and these parameters must be changed in switching
program use from old to new data. Five parameters in /FTIM/ are sdjustable
sLT(1), SLT(2), SMARG(1), SMARG(2), SEFF. Figure 3 illustrates these dimenslons

for the new and the 0ld film. Each parameter is described below:
SLT(1)= slze in microns of film of one slit crossing (default= old data = 2644.0)

SLT{2) = size in microns of film of second slit crossing in SLIT PAIR (default =

old data = 26L4L,0)

SMARG(1) = distance in microns of film between second 8lit crossing in SLIT PAIR
to first slit crossing of next pair (default = old data = 3527.0)
SMARG(2) = distance in microns of film between first slit crossing in SLIT PATIR

to second slit crossing in next pair (default = old date = 685)

SEFF = distaence around line center in microns wavelength which is useful - anything

over thie distance will be discoded (default = 1)

As a check 9500.0 microns represents the total recycling distance. No matter

what value for SLT{1 & 2) and SMARG (1 & 2) are used this check applies.
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On the new film format these four parameters have the values:

SLT{1) = 8500.

SLT(2) = 8500.

SMARG(1) = 1000.
SMARG(2) = 1000.

/DENS/ contains only one parameter ICONTR. The program in attempting
to find the leading edge of the film looks for a slope in transmission of ICONTR
over ten points. For old date it looks for a drop in transmission of ICONTR;
for new data, it looks for a rise in transmigslon of this amount., TIf a STOP2 of

the program results it is likely that this parameter was too large.

/WEDGE/ contains step wedge data if it is available. Two integer arrays are
defined in /WEDGE/, ITRANS(11l) and INT(1l). ITRANS(n) represents the trans-
mission reading that results for the corrected transmission INT(n). These two
relations should be approximately linear, i.e. INT is approximately proportional
to TRANS and ranges from about O to about 1000. NSTEP tells the number of
useful steps in the wedge. If no correction is necessary or no wedge data is

aveilable then NOWEG =.TRUE. The default for this common iz NOWEG=.TRUE,

/BUFFER/ has only one adjustable number - that is the size of the array IBUF.
This number repregents the maximum densitometer line length and is determined
by the amount of core available on the machine, The default value of 12288 is

about the maximum that will run in a 24K core machine.
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3.2 PASSID.FIN

PASS3D is s BLOCK DATA statement that contains program control parameters in
four commons. These four commons are /PROFLE/, /LNPRM/, /FILTER/, /FFT/ and

are described as follows:

/PROFLE/ contains two numbers which characterize the line profile., XWIDTH

represents the half-height field width of the line in microns wavelength.

PKIIN represents the relative line depth (~- 25 x (continuum intensity)/(line
center intensity)).. The intensity profile is assumed to be approximately

lorentzian with the followlng relative curve:

PKLIKN

I=
AA 2
h'(??ﬁﬁﬁiﬁf__ + 1

The default values which the program uses are XWIDTH=,06E~2 microns wavelength

- and PXLIN=U8.

/LNPRM/ contains other line parameters that apply to splitting and the doppler
line shift. Only one control parameter is settable in this block; that is GFAC
= Lande’ g factor for the line in guestion. A default vwalue of GFAC=3,

is assumed by the program.

The program is designed to act like many filters which sample the data at many

polnts. /FILTER/ controls the nature of the filters. NSAMP, the first element
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of /FILTER/ equals the number of bandpasses 1o be used by the program (5'15 and
i

0dd).XBAND is the bandpass of each filter in microns wavelength and XSTEP is

the distance between bandpasses in microns wavelength, Default values are

NSAMP=15, XBAND=.01E-2, XSTEP=.03E-2.

It 1s possible in thie program to envoke an alternate routine for determining
fleld st.reng't.h. /FFT/ contains the control data for this routine. NOFFT=.TRUE,
cguses this technique to be skipped altogehter., BEMIN sete the lower limit of
fields that this routine will consider. GBND gives the number of degrees around
& = 90° in which this routine is not called. The default values are presently

set at NOFFT=.,TRUE., BMIN=1800. (gauss), GBNO = 20.(degrees).

L. Algorithms

The deteils of operatlon of PASS2, PASS3, and PASSL are described here. PASS2
and PASSL are briefly and basically described. PASS 3 is described in greater

rigor since this is where the real fleld determination goes on.

4,1 PASS?

PASS2 has the function of converting microdensitometer raw data into manageablée
data records. The orlginal microdensitometer dmts consists of records that
represent DENSITOMETER SCAN lines. The final output tape saves only the useful

data in records, one slit crossing to a record.



PASS? has the goal to keep track of label records, correctly set and use control
parameters, and breakdown of the data. In PASS2A.FIN the MATN program is listed.
Tnitialization and the keeping track of control parameters 1s done by the first
part of the program (up to statement Lo), The loop DO 60 contains the data

examination part of the program.

In the initialization phase two porsible directions are taken. If this is the
first time PASS2 is being run in a complete run (IFILl=l) then the program
requests initial parameters which it stores in a datas file SPARM on disk.

Tf this is not a first run (IFIL1/1) then PASS2 sets the initial parameters by

checking thé file SPARM already on disk.

The date reduction phase of loop DO 60 first opens date files for reading, then
reads sequentially all the records on each of these files. As each record it
reads it 1s processed according to what 1ts code word ICODE implies. The actual
breskdown of line date records is called if ICODE is negative. Under this condi-
tion the loop DO 54 reads the data from the raw data file in a random access
technique (using the subroutine READ). PRCSS then handles each line as it is

given to it.

PRCSS goes through a four step operation to break down a data line. First if the
1ine wag scanned backwards in a raster scan - the line is flipped (subroutine
FLTP). Second the edge of the first slit crossing on the line is found by
CR3DEG. Third, the line is stepped through and broken down according to the

distance given in the common /FILM/ and results are written on the scratch file
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SCRTCH,T™P. Fourth, after information for the two orthogonal polarizations is
present in SCRICH.TMP (takes two line procees for new data and a one line process

for old data) it is rewritten on tepe in a finalized form.

This process continues until all the raw date flles on disk are read. PASS2 then

closes all 1ts files and deletes SCRTCH.TMP.

.2 PASS3

The heart of the operation is here. PASS3 takes the data tape created by PASS2
and yields magnetlc field strengths, angles, and fluid velocities. In this
section the mechanics of the operation is discussed. The theor§'behind the opera-

tion is described in the Fourier Transform method by A, Title and T, Tarbell.

Because of the severe space limltation on disk PASS3 must operate as a two step
program, First ﬁata is read off of tape. As each data record is read all the
essentisls of that record (field, angles, wvelocity) are derived in the routine
PRCSS using the routine PRMFFT, . As results come out they are
recorded in an extremely condensed matter on a large continguous scratch file
ot dlsk. Finally after all the raw data has been looked at the computer re-
quests & new tape be mounted for output of the final meanetogram. PASS3 then
begins 1ts second phase of operation and moves data from the SCRATCH.TMP file

"onto tape. Before exit SCRATCH.MMP is deleted.



It is vital to understand the structure of the In between scratch file to
understand the program mechanics. Because it 1s contiguous this scratch file
can be treated as a large array. IOl is a routine which glves SCRTCH.™MP this
appearance. 101 references V, B, 5,:( sccording to the coordinate IX, IY,

Thus any veloclty may be easily read or written for any point in the pleture at
any time in the execution. As field values are found from the date they are
averaged with previous results {if there are any and weighted properly), and
returned to SCRTCH.TMP over the old location. During a COMPLETE RUN as many as
four values for thg fleld may he determined for each point in the picture.

These have been appropriately handled sc as to take only one word on disk during
the COMPLETE’RUN.

The work of PASS3 is.carried out in PRMFFT and the routines it calls CONTHNA,
COMBINE, POLYAN, a.nd.BGOOD. In addition there are a set of operational routines
that perform mathematical operation for PRMFFT, these are DSUM, COSTRA, ZER,

PLINT,

Basically PRMFFT manages the fourier transform method of obtaining |B|, cosine

¥, and the line of_sight velocity. BSubroutine CONTRA determines the continuum
values. COMBINE determines the line center position, and hence the line of

sight veloeity; while POLYAN manages the determination of the zero crossing,

and cosine vy. The value of the zero crossing is determined by ZER and COSIR
calculates the required fourier transforms. The polynomial integration procedure
for cosine gamma is performed in PLINT. Finally the values determined by the
above routines are reviewed in BGOOD. The routine DSUM adds sets of values

for a number of averaging processes.
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4.3 PASSh

There are no tricks in PASSh. The algorithms are obvious and straightforward.

¢iven magnetogram data PASSK can be used to construct megnetogram picutres in any

. of twelve formats.

MAIN (PASSHWA) serves the function of determining which output feature is desired
by the user, MAIN only sets certein variables which are then passed to the

appropriate routines for handling.

PICTUR creates a Tile for the densltometer which can later be interpreted-as 8
photograph. It uses the two routines LABEL, and SETSCL to write the lsbel and
parsmeter block of the output file. LNINT is where the work goes on, as this
routine determines the actual intensity for the picture point being written.

PICTUR may be called when MODE 1, 2, or 3 of the routine are entered.
MODES L4 and 5 of the program cause the routine VECT. to be called from MAIN.

VECQT examines the magnetogram data and constructs on the output screen a vector

magnetogrenm according to specifications.
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"ORTRAN VBgua AgP:23:48 BludAN~Tn PAGE 1

daptl
Upg2
Bad 3
Bugd s
dafAs

dagb
Aaa?
Fpp 8
Bpp9
g1 @
Y11l
Bg12
pa13
Bpld
Balh
dplib
Wal?
¥al8
Bat 9
Ba> 8
dp21
Aue2
Waz 3

1}

a2 6
Bpu27

ﬁl"‘ih(‘)ﬁﬁﬁnnhﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬂﬁ

pPaASS 2 =DATA FROM DISK TO TAPE

THIS PROGRAM TAKES A SEGUENCE OF M INPUT FILES LARELED <CHAR>1.DAT

10 <CHAR>M.DAT OF DENSITIZED DATA AND PRODUCES AN OUTPUT TaPE
OF IDENTICAFLY LABELED FILES WITH THE DATA ORGANIZED INTO SMaLL

RECORDS EACH CONTAINING ONE SLIT CROSSINGs THE OUTPUT DATA TaPE

CONTAINS SEQUENCIAL FILES EACH FILE CONTAINING MANY RECORDSS
EACH RECORD IS IDENTIFIED BY ITS FIRST WORD =ICODE AND gY ITS
SECOND wORD N WHICH TELLS THE LENGTH OF THE BUFFER T0

FoLLoWs WITHIN THE BUFFER THE INFORMATION IS CODED AS FOLLOWS:
1CODE=14Ns IBUFZLABEL OF LENGTH N WORDS.

1CONE=2,NsTBUF (1 AND 2)3XSTEpP=SECONDS OF ARC PER X STEP(REAL}.

IBUF (3 AND “4)=YSTEP=SECONDS OF ARC PER Y STEP.

IBUE (5 AND ©6)=ZSTEp=MICRONS OF WAVELENGTH PER DATA POINT

TBUF {7 AND 8)=Z2CEN=MICRONS WAVELENGTH OF CENTERLINE.

IBUF (9)=NLPF=NUMBER OF YSTEPS IN v DIMENSIONe

18UF(1@)=1 IF OLD DATaA* 2 IF NEW DATa.
1cODE=@,N»1BUF (1)=J=NUMBER OF POINTS IN nDATA RECORD=EN=6,

IBUF (21} =IX=NUMBER OF x STEP,

IBUF (3)=1Y=NUMBER oOF Y STEP,

(BUF (4 AND 5)z2Z#=NUMBER OF z STEPS (REAL) FROM FIRST RECORD TO

CENTER - ,
IBUF (6)=1P0L =POLARIZATION OF RECORD {511 =RHC »256=LHC8 TO 18p=
LINEAR) »

IBUF(7) To IRUF(N)zFILM DENSITIES »SMOOTHED AND PHOTOMETERED.
RECORDS ARE ORDERED IN ORTHOGONAL POLARITY PAIRS SEQUEMTIALLY
IN IXx FOR & STEPgs FOR EACH VALUE OF IYe
L ARRY NOVEMBER = 21=-AUG-[3 '

COMMON /BUFFER/ICODEIBUF {1

DIMENSION ZLNE(S!.IPoL2) sNUM (8} ,IEXT (5]

LOGICAL END

LOGICAL#*1 IFIL(18)+IFILNMIg)osCcHAREZ)

EGUIVALENCE (IFIL(1)SIEXTE1}}y (IFIL(3}4IFILNMIL) )y

" (CHAR (1) ICHAR)

DATA IEXT/'@@', 8@ s @8+, D' ,'AT"/JICHAR/® a'/
CALL SETEIL(29+SCRTCHeTMP',IERRs DK »8,091233,2)

DEFINE FILE 2(sBs512,U?IVAR)

WRITE(2"1+ERR=3) IDUMMY

Go TO 4
3 CONTINUE

END FILFE 2

WRITE(69180ga) IERR

SToP 1
4 CONTINUE

WRITE(601908a)

READ(&»9@2) IFTIL{1)9IFIL1sIFILR
IF(IFIL1.EG.1} GO To 6
Catl SETFIL(19¢SPARMY)
READ(1) NLNE2»ZUNIToXSTEP» YUNIT+ZLNE
END FILE 1
GO TO 12

6 CONTINUE

WRITE(&18¥1)

READ/#19a8) ZUNIT.XSTEP, YUNIT
WRITE(6*1882)
READ!6s9ag8) ZLNE 1) 9ZLNE(2)
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FOPTRAN VBalua

BaztB
29
Pz d
vazl
a3z
Hp33
Bu3l
P35
da3eé
az7?
Pp3s
g9
dpud
Bgyl
dpy2
Bdaguld
dall
Aay s
dan6
day7
dauB
day9
Hpsa
Bas1
das2
dps3
Bash
Bps5
Y56
Pas 7
das8
4as9
dae
Fabl
dae2

daed
ig6h
1g65
3ab6

Tue7
1ge8
tpe9
Ia7a
1a71
fa72
5a73
Ig74
Ig75
1376
fa7?
fa78
Ya79

18
11

12

13

15

38

151

51

S4
55

(Y]

qpd
qfl

QB2
lpg@

AB:23:148 BladAN=T2 PAGE 2

NLNEZ@

DO 18 Ll1=315

WRITE(691883)

READ R s9g0) ZLNE(L1)

IF(Z{NEGL1) EQ.Bs) GO TO 11

NLNESNLNE+1

CONTINMUE

CAaLL SETFIL(19¢SPARMY)

WRITE(1) NLNEsZUNITeXSTEP»YUNIT+ZLNE

END FILE 1

CONTINUE

Do 68 LB=-IFILLI,IFTIL2

ENCODE (4 ,18a69IFILNM) L@

DO 13 Li=1ru

IF(IFILNMILL1) «EQecHAR(LY ) IFILNM(L1)zCHAR(2)
WRITE(621867) IFIL

CALL SETFIL(1IFIL)

CALL SETFIL(8*IFIL)

WRITE (pr1885)

READ(As9a@l) IX

WRITE(61884)

READtA+9g1) IPOL

CALL CURVE

IREC1-p

IFR=P

CONTINUE

IRECL=IRFCLl4+1

CALL READ{IREC1 'N.ICODEsIBUF ?END)

IF(END) 6O TO 55

IF{IcoDE.LF.8} GO To Bl

GO TG (3@ae3nsDgr3p) 21CODE

ICODE=1

WRITE(a) ICODE.N(IBUF{L1),L1=19N)

GO TO 15

CALL SPARMETBUF »ZUNIT+XSTEP»YUNITsNPPL sNLPF *NFR,
* LPAT»ZLNE (2)925TEP)

Go To 15

DO S4 L1=1NLPF

DO 5S4 L2=1NFR

CALL PRCSSLICODESTBUF sTPOLWIX L1 JZSTEP JNLNEYZLNE »
* LPATsNPPLsL2sNFR]

CALL READ{INFR=L2}*NLPF+L1+IRECL,N*ICODE» IBUF vEND)
IF(END) 60 TO g5

CONTINUE

CONTINVE

END FILE 1

END FILE 8

CONTINUE

END FILE 2

CALL DELETE

FORMAT(Et12+-2)

FORMAT(I®)

FORMAT{(A19/313,/113)

FORMAT (' PLEASE SPECIFY DISK INPUT FILES WITH ONE 1/
£ '* ID cHARACTER <CR> (Al FORMAT) '/
* ' THEN SPECIFY THE FIRST FILE NUMBER IN THE sEq-'/
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"ORTRAN VBpuA BBE=223:48 AloJAN=T> PAGE 3

o

1a81
1age

fps3
{a84

1g85s
g6
1ag?
4a88

* * UENCE <CRs»»s AND THE LAST FILE NUMBER <CR> {13 FORMATS) . ' /)
1461 FORMAT(' INPUT WAVELENGTH SCALE (MICRONS/MICRON ON FILMI '/
¥ ' THEN <CR>, XSTEp (SECONDS OF ARC) BETWEEN SPECTRAY !/
" * THEN €cR>, YUNIT (SECONDS OF ARC PER*/
* ' MICRON ON FILM? <CR>«(E1g+@ FORMATSI /)
1gp2 FORMAT(' INPUT WAVELENGTH oF FILM LEADING EDGE (MICRONS) <CR>»*'/
£ ' WAVELENGTH OF LINE CENTER <CR>.'/)
1aB3 FORMAT(' INPUT WAVELENGTHS OF ADDITIONAL LINES ON FILM'/
* * THEN <CR>, OR <CR> IF NO MOREe*/)
1g@4 FORMAT (' INPUT POLARIZATION (RHC=511 i HC=256.,LINEAR=ANGLE '/
s ' IN DEREES FROM RA @=l1a@} OF FIRST IN PAIR <CR>s!/
* ¢ OF SECOND IN PAIR <CR> !I3 FORMAT)e«'/)
185 FORMAT(' INPUT IXx {(SLIT STEPS) FOR eIRST INPUT RECORDY/
* ' FROM BEGINNING OF THIS SCAN (>@ WITH FIRST SLIT (ROSSING'/
* ' OF REGION SCaAN = 1) (13 FORMaATI! /)
186 FORMAT (14!
1aB7 FORMAT(' OPENING FILE '»12a1)
1a@8 FORMAT (' ERR:FORTEBla'r129¢ EXECUTION TERMINATED.'!
END

ROUTINES CALLED:
SETFILs CURVE ,.READ * SPARM » PRCSS , DELETE

SWITCHES = /ON

BLOCK LENGTH

MAINe 1394 (9p53a4) s
BUFFER » (Pagppy)

**COMPILER =a®_~ (ORE*¥
PHASE USED FREE
DECLARATIVES 9a3bp 13425
EXECUTABLES #g967 12824
ASsEMaLY @17209 14979
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TORTRAN VEHBgaa gR:2U:00 BloJAN=T> PAGE 1

dpdl SUBROUTINE READINEWREC*N»ICODEsIBUFEND)
¢ READ IS A RANDOM ACCESS READ STATEMENT FOR DENSITOMETER
¢ DATA REcORDSe MNEWREC SPECIFIES THE RECORD TO RE RfAD® AND
C IcODF»NsIRUFF1) TO IBUF(N) ARE THE INFORMATION ON THAT RECORD. END
C IS SET LTRUEe IF AN ATTEMPT HAS BEEN MADE TO READ BEYOND
C THE 1L AST RECORD oOF THE FILESs

daa2 DIMENSION TRUF (1)

dad 3 LOGICAL END

dadu ODATA IREc/Y,

2B 5 ENDzeFALGE s

dap 6 IF(NEWREC=IREC) 38+2g+1p

bap7 1# IREC=IRec+1

daps DO 28 L1-IREC sNEWREC

daes READ{1+ENDERB) ICODENr (IBUF(L2),L2=1N)

dald 28 CONTINUE

da1l IREC=NEWREC

da12 2% RETURN

Bl 3 38 REwWIND 1

dpliu IREC=2

415 GO To 18

da16 68 ENDZ«TRUE .

417 RETURN

4g18 END

SWITCHES 2 /ON

BLoCK LENGTH
READ 148 (Bpau=ig) ¢

#4COMPILER ===_.~ CORE#*
PHASE USED FREE
DECLARATIVES #gl6p 1lzu2s
EXECUTABLES #@@527 13264
AScEMBLY Ba99%g 15712
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FORTRAN VBa4A pa24:57 FlaJAN~T2 PAGE 1

Aagl SUBROUTINE SPARMIUIBUF »ZUNIT#XSTEP*YUNIT*NPPL 4NLPF *NFR,
| * LPAT»ZCENZSTEPR)

C SPARM EXAMINES THE PARAMETER RECORD OF THE JNPUT DENSITOMETER
C DATA AND RETURNS CERTAIN PARAMETERS ESSENTIAL FOR THE PROGRAM,
C THESE PARAMETERS ARE:
C NPPL=NUMBER oF POINTS PER LINE.
C NLPF=NUMBER OF LINES PER FRAME=NUMBER OF YSTEPS IN SCAN.
¢ LPAT=PATTERN=TRUE. IF RASTER'.FALSE, IF EDGE. '
C NFR=NUMBER OF FRAMESZ1 IF OLD DATAs 2 IF NEW DATA.
C IN ADDITION SPARM SETS /FILM/ COMMON aND WRITES THE PARAMETER RECO
C FOR THE OUTPUT TaAPE.
dap2 COMMON /FILM/SLTSTP(2) 9SMRSTP (21} ,SEFFSLT(2),5MARG(2}4ZEFF
Bap3 DIMENSION IRUF (1!
Bady DATA ICODE/Z2/yN/la/
Baps NPPLTIBUF (1)
Aad 6 IDELx=IRuUF {4)
Ban? INELY=IBUF{5])
Paap NMLPF=IBUF {8)
a9 LPAT=IBUF (9}
Ag1d NFR=IBUF(12)72+1
Hagll IFINFReLT«1) NFR=1
Bpul2 IF(NFR.GT«2) NFR=2
Auil DELX=IDFELX
Adulu : DO 1@ L1212
Bauld SLTSTPIL1)=sLT(L1)/DELX
#al6 SMRSTP (L1)3SMARG L L) /DELX
Aa17 18 CONTINUE
fa1s8 YSTEP=YUNIT«FLOAT(IDELY)
Bp19 ZSTERP=zZUNT TxDELX
Ypza SEFF=ZEFF/ZSTEP
Bual WRITE(B) ICODE +NsXSTEPYSTEP*ZSTEPYZCENNLPF 4NFR
Au22 RETURN
Bpe 3 END

ROUTINES CALLED:
FLOAT

SWITCHES = /ON

BLOCK LENGTH
SPARM »78 (Pglfsy) &
FILM o8 (¥ppdsa)

+¥COMPILER w===.- CORE#**
PHASE USED FREE
DECLARATIVES 8p36s laulds
EXFCUTABLES Bp781 1389¢
ASSEmMBLY - #114%1 15567
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FORTRAN VBalia AR :25.p9 BlaJAN=T2 PAGE 1

#gel SUBROUTINE PRCSSYINITIDAT,IPOLIXDaIYZSTEP.NLNEYZLNE »
P LPAT+NPPL» IFRINFR)

¢ PRCSS EXAMINES DENSITOMETER DATA RECORDS AND PRODUCES
C SEPERATEFD oUTPUT DATA RECORDS EACH CONTAINING INFORMATION
c FOR A SINGLE SLIT CROSSING.
¢ THIS IS A FOUR STEP PROCESSe FIRSTs IF THE DATA 1S A RASTER RACK
C SCAN LINE THE DATA IS FLIPPEDs SECONDe CR3DEG FINDS THE
C ENGF OF THE FIRST SLIT CROSSING ON THE RECORD. THIRD* THE PROGRAM
C WALKS THROUGH THE LINE SEPERATING oUT SLIT cROSSINGS AND
¢ WRITES THESE ON A SCRATCH FILEe FOURTHY DATA 15 WRITTEN On TAPE
C IN A CONVERIEMT oRDER FOR LATER USFE»

dpp2 DIMENSION IDAT(1)2IPOLE1)sZLNECLy+ILNE(3)4INTGLD)

dap3 LOGICAL LPATILDIRWSKIP

Bady COMMON /FILM/SLTI2) sSMARGI D) 2SEFF

Baps EQuUIvALENCE {(INTG(1),REALX)

Bane DATA ICODE/@/

a7 IFIINITsEQe=1) LDIRS_TRUE.

Ba08 IF{+NOTe DIR)} CALL FLIP(IDAT*NPPL)

dan9 IF(INITeEQe=1) CALL CR3DEG(IDAT*ZEROsNPPLsNFR)

Al 8 BUFzZERO-SMARG( IFR)

411 . Ll=@

Bp12 20 L1=L141

Bal13 IFINFR«NE.2) LosL1=2%tiL1=1)7/2)

Bald IF(NFR«EG+2) L2=IFR

da15 BUF =BUF+GMARG {L2!

vg16 NBUF ZPUF 1«54+ SLTILD)

Bp1 7 IF{NBUFeaTeNPPL) GO TO 4@

dal18 IRECZ-NFR*tL 1=1) +]FR

P19 IDAT(1)=8LT(L2)

420 IF(SLTIL2) «G6T«GEFF) IDAT(1l)=SEFF

daz1i IDAT(2)=1XB4 (121 /2

Wp22 IDATVz)=1Y

Ba23 I1=SLT{L2)%SEFF

B2l IFt11,.LT.98) 119

Ba25s Jl=BUF+1,

Ba26 J2=BUF+SLT (L2)

Baz7 REALX=zZER (IDAT 3 J1 4 J2NLNEYZLNE+ZSTEP»INIT)=FLOAT(I1/2)

bazs IDATE4)=INTG 1)

Haz9 IDATI{g)ZINTG(2)Y

Bu3si I0AT(R)ZIPOL (LD}

Ba31l CALL PHOT(IDAT,ul,J2)

Bpz2 I1=5LT(LD)

B33 L4=BUF

Ae3n DBUF =RUF=FLOAT{LY)

Ba3s TWAY=+1

dp36 IF{DBUFGE.®B,) 6O TO 23

P37 TWAYZ=—1

2a3a DBUF zZABRS {(DBUF }

B39 23 DBUFI=1 .~DBUF

Bgun IF(SLT(L2) oLE«SEFF) GO TO 22

daal I1=SEFF

Bgu2 LY=BUF +SEFF /2.

Payl 22 Jl=7

Pauy J2=11+6

Apus DO 38 L3=J1,42

Ty)



FORTRAN VBata pB:25:89 BlaJAN=T2 PAGE

Bpu6e
Bay?
Baus
Byu9g
Bgs5¢
Yas1
#ps2
Bas3
Bas4
Bass
Basée
Bas57
#assa
Pasg
Bps

L‘-I':L‘l +1

30 IDATIL3)aDBUF*TDAT(Lu+IWAY Y +DRUFT*IDAT(LY)
BUFsBUF+SLT(L2)
WRITE(2'IREC2) JZ2,(IpAT(L3ysL3z1,U2)
Go To 28

48 CONTINUE
IF{IFR.LT+«NFR) RETURN
IF({TREC2-2+%(IREC2/2) ,NE.B) IREC2-IREC2-1
DO 58 L1=z1+1REC2
READU(S'L1) T1+(IDATLL2)4L2=1211)
WRITE(8) ICODE,Il,(IDAT(L2)ysL2=1,11

58 CONTINUE
IF(LPAT) LDIRT NOT.LDIR
RETURHN
END

ROUTINES CALLED:
FLIP » CR3DEGs ZER * FLOAT » PHOT , ARS

SWITCHES = /0N

BLoCk LENGTH
PRCSS 855 (333256)*
FILM 19 (Bgpday)

£ ¥COMPILER ==%u.~ CORE**
PHASE (ISEn FREE
DECLARATIVES Bp36g 13425
EXECUTARLES Bg94a 1843
ASSEMELY 81513 15195

b1



FORTRAN Vdala #a4:25:38 AlaJAN=T> PAGE 1

Aapl SURROUTINE FLIP(IDAT,.N)
C FLIP TAKES AN ARRAY IDAT OF LENGTH N AND REVERSES THE ORDER OF
C THE ARRAY ELEMENTSS.

Bad2 DIMENSION IDAT(1}
Bpd3 NP1zNt]

daad MIDzNM/2

dags DO 18 L1z1*MID
dad e Lip=nPi=L1

Ban 7 INLCZTDAT(LLP)
4pR 8 IDATLAIPYZINAT (LY
Au#9 IDAT(LA) =IHLD

Ap1 @ 18 CONTINUE

dall RE TURN

Pgi12 END

SWITCHES = ZON

BLoOCK LENGTH
FLIP 187 {(Bg@a3s6)4

**¥COMPILER ===.= (CORg#**
PHASE USED FREE
DECLARATIVES Bg36g 1lzhls
EXECUTABLES #g527 1x264
ASSEMELY P94y 15768



FORTRAN VBgua BR:25:47 Al-JAnN=T2  PAGE 1

—Ap81 FUNETION ZER(IDAT s J1, U2 ,NLNE*ZLNE +2STERPsINIT)

l C ZER DETEHMINES THE DISTANCE FROM THE BEGINNING OF THE SLIT
¢ CROSSING To LINE CENTER BY CALIBRATING OFF oF LINE EDGE AND ANY
C OTHER REFERENCE LINES IN THE FRAME,

py2 DIMENMSION IDAT (1) 4ELNE (1)

Aad 3 LogIcalL INTIT

Aady IF(NLNE«nE @) GO TO 18

Waps IF({«NOT«INIT) RETURN

Haa6 ZERs{ZLNE(2)8 2 NE(1))Y/25TEP

Papg7 RETURN

bgas 18 CONTINUVE

Bﬂﬂg ZC=1«

fa1a DO 4#¥ L121*NLNE

a1l ILNES (ZLNESL1#2)=ZLNE(L) ) /ZUNTIT=18.

Ba12 J2P=zILNE +59

2013 J2MZILNE+19

Wall IDIFM=P

Byls 0O 28 L2=1LNE+O2P

dg1é IDIFZICATIL2+J1+ 1) ~IDATIL24d]1)

Bu17 IF{INIF«LT«IDIEM) GO TO 28

#a18 IDIFMzIDIF

2a19 L2M=L2

Bg2d 28 CONTINUE

dgzl 48 ZC=ZC+FLOAT(LZMI*ZSTEP/ (ZLNE\L1+2)=ZLNE{L) )

Ba22 ZER=ZC/FLOATI(NLNE+1) 4 (ZLNE(2)=ZLNE 1)) s ZSTEP

Bu23 RETURRN

Bp24 END

ROUTINES CALLED:?
FLOAT

SWITCHES = /0N

BLOCK LENGTH
ZER 326 (Pg12194) %

+%¥COMPILER ==%.~ CORE**¥
PHASE USED  FREE
DECLARATIVES Bgtt4e 13345
EXECUTABLES Hpbd7 1318y
ASSEMELY 1132 15574

L3



FORTRAN VHA@UA

Bpel

Apg2
Hpp 3
Upal
Bapgs
Bpd 6
Bap 7
Bad 8
HpR g
Balv
#g11
Bp12
bg13
Baly
fu1s
Palse
Apl17
Bal8
ABualog
Wao#
Wazs1
dg22
Hp23
Upoy
Bg25
#a26
da27

pA:26:p81

Pl=JAN=T>

SURROUTINE CR3DEG{IDAT»ZER,NPPL'NFR)

¢ CR3DEG FINDS THE EDGE oOF THE FIRST SLIT CROSSING IN THE DATA A
C IDAT. 1T LOOKS FOR A SLOPE IN FILM DENSITIES THAT IS GREATER

C TiAN ICONTR OVER TEN
DIMENSTION IDAT(1?
COMMON /DENS/ICONT

POINTS.

R

IDIFF(NsMIS(IDATIN)=IDAT(N+MJ ) *ISGN

ISGNZ
IFINFReEQes2) TSON=
LIMITNSNPPL/Z2
DO 28 L1=12LIMITN
IDIF=IDIFF{L1918)
IF(IDIF«ecT«ICONTR)
280 CONTINUE
WRITE(6*18Vn)
SToP 2
38 NZER=L1*1
IDIFM=Q
Lim=#
DO 48 L1=1»112
IDIFZ1DIFFINZERTL]
IF(IDIF« LT+ IDIFM)
IDIFM=IDIF
Lim=L1
48 CONTINUE
NZERSNZER+L 1M
ZER=NZER
RETURN

-1
Go To 3a
s 1)
GO TO 4P

PAGE

]

L

1388 FORMAT(' ERR:CR3DEDG COULD NOT FINpD EpGEe EXECUTION TERMINATED')

END

SWITCHES = /ON

BLOCK LENGTH _
CRxDEG 286 (Pald74)x
DENS 1 {Bgpiad)

*+¥COMPILER ==“a= CORE**
PHASE USED FREE
DECLARATIVES Paldbs 1l3i25
EXECUTARLES #2g6lg 13175
ASSEMBLY #1245 15463

L



FORTRAN VBal4a A¥26:17 BlaJAN=-T> PAGE 1

dap1 SURROUTINE CURVE
C PHOTOMETRY FINDS 1824+EXPOSURE AS FCN OF TRANSe/2
C USES HARVARD PHOTOMETRY cURVE oF JUNEs® 1973 (s PERCeNT)
C Te TARBELL NOV. lgs 1973

Bgg2 COMMON/CCURV IPHOT (513} vk SMOOT

Bap 3 DATA C19C2+CxsABsA1 A2 sSLOPESEINT,BE,?1,82,52,E2/

1 2eB171ae49899+1115,101.619218-26%=13,11161,.634162+53%
2 QUenpr=TTupPes16048a.8,y1571«p72-123,.87/

Bauu DO 18 1:=1,51%

Pups FzFLOAT LI

Bude FTALOG(5Mg/F)*+g3.1

Pap? IF (FeaTecl) GO TO 1

Apas IF (FegTaec2) GO TO 2

¥pp9g IF (FeTec3) 60 TO 3

Ap10d IPHOTI(T) = Sp*F + E2

a1l IF(IPHOT I} L Te1) IPHOTII)Z
ggi2 G0 TO g

Ba1d 1 IPHOT(I} = SLOPE*F + EINT

P14 IFLIPHOT TI) «GgTe1823) IPHOTLI) = 1823
#g15 60 70 a

dagle 2 IPHOT(T) = Ag *taAl#F + A24F*F
Ba17 0 T0 g9

2418 3 IPHOTI(I) = Ba + SQRTIR1 + B2*F)
Bg19 9 IPHOT(T) = 1,.4@84IPHOT(I)

Bazi IPHOT(I) = MAXB(1+1824~IPHOTI(Iy)!
B2l IPHOT (1) =MING (123, IPHOT (1)
#gp2 14 CONTINUE

dp23 WRITE (60188

dg2y 18a FORMAT(/' TYPE 1 FOR SMOOTHING» @ FOR NONE'/)
Pa25 READ (gslal) KSMOOT

Aa26 181 FORMAT (12)

Ap27 RE TURN

Pa28 END

ROUTINES CALLED?
FLOAT 1+ ALOG s SGRT + Max® y MING

SWITCHES = /ON

BLOCK LENGTH
CURVE y22 (Bgl1514) %
CCURV 51y (Bp2@gi)

*¥COMPILER w=®._+ CORE#**
PHASE USEn FREE
DECLARATIVES @537 13254
EXECUTARLES Baed7 13184
ASGEMBLY #1397 15311

L5



FORTRAN VEaua pB:26:38 AlaJAN=T2 PaGE 1

Ppel SUBROUTINE PHOT(IDATs1 42}
C CONVERTS FROM TRANSMISSION TO (1¥24=EXPOSURE)
C T» TARRELL NOV., lg9sy 1973

Bpg2 DIMENGSION IDATI1)s RAT(1lp)

Bag3 COMMUN /WEDGE/NSTEPS*NOWEG*TITRANS (11y9INT(11)

vapgy COMMON /CCURV/IPHOT(513) ,KSMOOT

Baes LOGICAL MOWEG

Hupé Do 180 L=ylru?

Aga 7 LL=10ATI(L) /2

Hauh IFLLetEsg) LL24

Bap9 IF{LLeGE«%13) LL=513

Bay 4 199 IDAT(LyzIPHOT(LL)

M1l IFIKSMOOT.EG,.PA) RETURN

#a12 M2ZJ1+D

Bpld M3z g2=2

Halh GO 268 L1=M2,M3

Bp15 28 IDATILL) @4 (IDAT(LL)+B S+ (IDAT L1+ )+ IDATIL1=1+

1 GeDx(IDATILLIW2Y+IDAT IL1I%2) ) )
Buie RETURN

Bpl7? END

SWITCHES = /0N

BLOCK LENGTH

PHOT 241 {(Bap7y2) s

WENGE 24 (Bpaled)

CCURV 514 (Ba2da4)

*4COMPILER «=~=_- (¢ORE#**
PHASE USED FREE

DECLARATIVES @gS54q9 1324>
EXECUTARLES Pa6P7 13184
ASSEMRLY #1898 1gb6lg



FORTRAM VOaA4A ) BB :55:37 26.FER~Ty PAGE

Bpgl

dpp2

Bud 3
Pagu
Baps
dagb

dup?
dyp B

BLOCK DATA

ARE pDESCRIBED:
JETLM/zCONTAINS INFORMATION ON FILM DIMENSIONSe

ORTHOGONAL pPOLAIZATIONS, :

/WEDGE /=STEP WEDGE DATA

NOWEG=.TRUE. IF NO WEDGE INFORMATION IS AVAILABLE
NSTEPS=NUMBER 0OF WEDRGE STEPSe
ITRAMNS (KIS TRANSMISSION oF K=TH STEP IN WEDGF.
INT{K)I=2CORRECT TRANSMISSON OF K=~TH STEP IN WEDGE .
COMMON ZFILM/DUML(5) SLT(2)sSMARG ) »ZEFF
* FDENS 7ICONTR
* /BRUFFER/ICY1BUF (1g24%a)
* /WEDGE /NSTEPS'NOWEG*ITRANS{11)sINT(q1)

LOGICAL NOWEG

DATA 1CONTR/28a/

DATA SMARG'SLT /3527 ,688.10608 906444/ ,ZEFF/G+8/
DATA NSTEPS/11/31TRANS/4-1p89268,30a4pP 508,6¥7,

OO O OO0 N

* 700 BuPragEB 18R/ INT/B,19@+20B8388, 488 458530 ,78a

+ e8@+9adrv108p/
DATA HOWEG/.TRUE =y
END

SWITCHES = /0N

BLOCK LENGTH

DATA a (BpugPpBl &
FILM 24 {dppded)
DENS 1 (Bygng2)
BUFFER 18241 (@sp¢a2)
WEDGE ol (Bgpdpd)

+4COMPILER ==-®.- CORE*#
PHASE LISED FREE
DECLARATIVES Bad6bs l3zilg
EXECUTABLES BagS7a 13221
ASSEMBLY Bps6by 1lgBip

SLTI1 ANp 2)=MICRONS ACROSS SLIT FOR FIRST (1) aAND SECOND

SMARG (1 ANO 2)=MICRONS IN MARGIN PRIOR TO SLIT cROSSINGe
ZEFFZNUMBER OfF MICRONS OF USEFUL DATA AROUND LINE CENTER.
JDENS/ =ICONTR=MINIMUM CONTRAST BETWEFN SLIT EDGE AMND MARGINe

ALL THE PROGPAM CONTROL PARAMETERS ARE SET HEREs THESE PARA<

(2]



FORTRAMN VEpia Bl:u47:20 2B-MAR=Ty PAGE 1

PASS 3 DATA FROM TAPE TO FINAL TAPE FORM

THIS PROGRAM TAKES A SEQUENCE OF INPUT FILES LaBELED <CHAR>l-DA’

THROUGH <CHAR>M.DAT OFF 0O+ TAPE WHICH HAS BEEN MADE BY PASS2 aN

DETERMINES THE MAGNFTIC FIELDS 8+ FIELD ANGLES (GaAMsPHI)s AND

VELOCITIES V FOR ALL THE pPOINTS IN THE REGIONs PaASS3 STORES THE

RESULTS OF 1TS ANALYSIS IN A SCRATCH FILE UNTIL COMPLETION OF

THE ANALYSISe AT COMPLETION OF THE ANALYSIS PASS53 REQUFSTS AN OUT

TAPE AND AFTER CONTINUATION pUTS THE pATA ON TAPE, THE FIMAL TApE

RECORDS BEGIN WITH TWO KEY WORDS ICODE AND nMe ICODE

NEFINES THE NATURE OF THE RECORD AMD 5 THE LENGTH OF THE BUFFFR TO

rolLLowe THE oUTPUT RECORPS ARE CONED AS FOLLOWS?

ICODE=1,Ns1BUF=LABEL OF LENGTH N CHARACTERS,

ICODE=2 N2 IBUF (122) =XSTEP=SECONDS OF ARC BETWEEN X STEPS(REAL).
IBUF (384 ) =YSTEP=SECONDS OF ARC BETWLEN Y STEPSIREAL) .
IBUF{2)ysNXZNUMBER OF FIELD UNITS IN X DIMENSIONe
IBUE {6) =NYZNUMBER OF FIELD UNITS IN ¥ DIMENSIONse

ICODE=A, Ny IBUF (1)y21X=X STEP POSITON OF THIS DATA POINTe
T1BUF{2)y=TIvyzY STEP POSITION oF THIS DaTA POINT,

IBUE (384) =VEVELOCITY AT THIS POINTIKM/SECY +=pOWN) (REAL) e

IBUF (586) zB2FIFLD STRENGTH AT THIS POINTI!GAUSSIIREAL) .

TBUF (788) =GAM=F IELD ANGLE FROM LINE OF SIGHT(DEGRFES)IREALI»

IBUF(9g1P)=PHIZSFIELD ANGLE FROM X SCaAN DIRECTION(DEGREES! (REaAL),
LARRY NOVEMBER * 21l-AUG=273

s EaNaaRaRelaNaRsEeEaNalalakaknEaEaEesEa NN Ne ]

dapl COMMON /RUFFER/IBUFC(512)

g2 DIMENSION IRUF (226921 7IRUF1(256) ,JRUF2(256 )4 IEXT (D) sLABEL{32)

Bup3 LOGICAL*1 CHAR(2),IFILI12) IFILNMIY)

bady EQUIVALENCE (IRUFC(1)»IBUF(191)»IBUFL181)),(IRUFC(257),IBUFZ2(1))»
" (IFTL LY 2 IEXT 1) )G CIFIL (3 s IFTLNM{L)y P9 {CHAREL1 )2 ICHAR)

daas DATA 1EXT/7'ad','Pg*'ys@0¢ ' DI, AT/, ICHAR/ '/

Bapb CALL SETFIL(290SCRT(H«TMP  JTERR» 10K ¢ B,B21233142)

Hap7 WRITE(6*18¥n)

dops READ(As9a1l) NX,ZNY

vag9 WRITE(6918K1)

Bale READIp+9g8) IFIL 1)

fp1l L1-@

épl2 1 L1=L141

Pal13 ENCODE (4,183 IFILNM) L1

dag14 DO 3 L2514

Ba1s 3 IF(IFILNMIL2) «FEQecHARIL)) TFILNM(L2)ZCHAR(2)

Pp16 CaLl SETFIL(8+IFIL)

Bpl7 5 CONTINUE

Apl8 . READ(RENDZ1089,ERR=2aB) ICODEsIN#(IBUFL1(L2)sL2=14N]

Pal9 I1-1CODE+1

Ba2e GO TO (la+2d+4p)0I1

Bu21l 18 READIS+END=1808) ICODEsN,{IBUFZ2{L2) L2219 1N)

Bp22 CALL PRCSSYIBUF*NX+2STEP)

g2 3 G0 To 5

dp24 28 IF(L1.NE.1} GO TO S

Ag25 DO 38 L2=1N

Pa26 38 LABEL(L2)y=1BUF1(L2)

Pa2? LABEL (32)=N

¥p28 G0 TO 5

Ag29 42 IF(L1.NE,1) GO TO 5

@a3e CALL SPARM3(IBUF1,NY XSTEP,YSTEP,25TEP)

Pa3l CALL T01(3+IBUF1NXsNY?»IERR]

48



FORTRAN VOauA , Bl:u7:20 20-MAR-7y  PAGE 2

Hald2d
Apu3d
LRI
Pp3s
Ha3é
Bp37
Bp38
B39
Uy d
Bayl
Buy2
Bgu3
Baul
vaus
Bgub
By 7
dpu8
Bau9
Bash
dps1
Bps2
Bp53
#asy
Bu55
ApsSo
Bas’7
Ba58
8ps59
Paed
Bpsl
Bpe 2
Pabl
dpo4

daes
Ppeb

Bpe7
1123

NX-=-@
60 TO 5
18@ END FILE 8
G0 T0 1
288 CONTIHUE
Do 21g L1=21,18@
CaLl gELL
DO 21p L2=1,18p08
218 CONTINUE
WRITE(611802)
PAUSE 1
IcobE=1
Nz ABEL (x2)
WRITE(8) ICODE.N*(LABEL(L1l)sL1=1,N)
IcoDE=2
NZg
WRITE(8) ICODE NIXSTEPsYSTEPINXNY
ICoDE=9
N=18
DO 258 L1=1.NY
DO 259 Lo=14NX
CALL T10l(1sIBUF1*L2sL1*IREC)
VZFLOAT(IBUF1(IREC+1)) /256,
B=FLOAT(IBUF1(IREC+2))/4.
GAM=FLOAT(IBUF1 (IREC4+37) /128
PHI=FLOAT(IRUFL (IREC+471) 7128
250 WRITE(8) ICODENL2sL 19V sRBsGAMIPHI
END FILE ‘8
END FILE 2
CALL DELETE
9f® FORMAT(A1)
aBl FORMATI(IZ)
1288 FORMAT!(' SPECIFY THE MAXIMUM NUMBER OF PICTURE!,
* ' ELEMENTS IN X <CR>»,'/
* ' AND THE MAXIMUM NUMBER OF PICTURE "
% * ELEMENTS IN Y <cR>+/' (I3 FORMATS)« (/)
1a@1 FORMAT{' SPECIFY ONE LETTER WHICH IDENTIFIES TaApE!],
* * INPUT FILESSCR»4'/)
1482 FORMAT(' MOUNT TAPE FOR OUTPUT OF MAGNETOGRAM AND ASSIGN'/
* ' TAPE FILE TO UNIT 83 THEN CONTINUE.'/)
1883 FORMAT(I4)
END

ROUTINES CALLED:
SETFIL» PRCSS o SPARM3r 101 y BELL o+ FLOAT ¢ DELETE

SWITCHES = /ON

BLoCK LENGTH
MAINSs 995 (2p37a6 14
BUFFER 12 = ({9p28p0)
+#COMPILER =~==-= CORE**
PHASE USED FREE

DECLARATIVES #al3bg 1l3ils
EXECUTABLES #a9l1 1288¢
ASSEMBLY B1629 1g879

kg



FORTRAN VBadA Al:47:06 2P-MAR=Ty PAGE 1

Ppdl

vpg2
Wag3
Aad i
Apad
¥pdb
a7
Bgaud
vpa9
da1d
Batl
Wal2
Pal3
Aply

SURROUTINE SPARMI {BUF 'NY s XSTEP» YSTEP »ZSTEP)
SpARM3 INTERPRETS THE PARAMETER RECORD ON THE INPUT
TAPE AND RETURNS TO THE PROGRAM THE FOLLOWING PARAMETERS?

xSTEP=SECONDS OF ARC PER X INCREMENT.

YSTEP=SECONDS OfF ARC PER Y INCREMENT,

ZSTEP=MICONS WAVELENGTH BETWEEN DaTA POINTS.
NYZTOTAL NUMBER OF STEPS IN Y DIMENSION,
GVEL=KM/SEC PER MICRON WAVELENGTH OF RED SHIFT.
nFLN=GAUSS PER MICRON WAVELENGTH OF rOMPONENT SHIFT

DIMENSION BUF (g} 9INTG(Z2)

COMMON J/LUNPRM/DVEL sDFLDGFAC

FQUIVALENCE (INTG(1),REALX)

XSTEP=BUF (1)

YSTEP=RUF {2}

ZSTEP=BUF ()

ZCENSRUF (4

REALX=BUF {(3)

NY=INTG (1)

DVEL=2.998E&/ZCEN

DFLD=2+142BE1@/6GFAC/ZCEN**D

RETURN

END

MO N a0

" SWITCHES = /ON

BLOCK LENGTH
SPARM3 135 (Bgat16)
LNPRM I3 (dpgpdqy4)

++COMPILER =~=<_-~ CORE**
PIHASE uUSED FREE
DECLARATIVES Bg36s 13425
EXECUTABLES @gédg 13163
ASGEMBLY 83985 1723

50



FORTRAN VHala Piz45:27 2B_MAR=Ty PAGE 1

Y. N SURROUTINE PRCSS{IBUFINX+2ZSTER) ,
C PRCSS DETERMINES THE FIELD STRENGTH®* DIRECTION, AND VELOCITY
¢ FROM THE RAW DATA IRBRUF USING THE THREE ROUTINES PARMSFIELD, AND
C PRMFFTe

vpg2 DIMENSION PK(2,15) sy IBUF {25921+ 12Z812) 2DAT (25612 IPOL(2) >
* PRii{ls) sDATA(EZ5692])
Haug3 EQUIVALENCE (IzBl1)9+28)
Vapy COoMMNN /FILTER/NSAMP /FFT/NOFFTBMINSGBND
Hags LOGICAL NOFFT
Jawi DATA NTIME/ =17 ,NANG/~-1/
daa7 DO 58 L1=112
Hau B N=TBuE {1,L1)
Byga9 IX=IBUF i2L 1)
Bpyw IT=IBUF{3sL1)
Wp11l 1Za{l)yzIBUF (401}
Apl2 12at2)=1nUF (S 1}
vpl 3 IPpoL (L 11=IRBUFlp'LL)
Va1l Do 16 L2=1*H
Ap15 19 DATIL2)ETIBUF(L2+6,sL 1)
Bal16 DO 3¢ L2z1'N
Hal? 38 DATA(L2.11=DATIL2)
da18 50 CONTInUE
Wg19 IF{(IXeFEQ-L1)+ANDs(IY. EQ.1)) NTIMESNTIME+]
Ppob IF((Ix.Eo.l).AND-tIT.EG.l).AND.(IPoLily.LT.agbl) NANG=NANG+
dp2l IF(lNTIME.LT.ﬂ).OR.!(IPoLill-LT-956).ANDy(NANGqLT.g}J) RETURN
Mn22 IF(IX.GT . NX) NX=TX
A2 3 CALL 101(isIBUF»IXsIY»IREC)
Hp2 4 GAMZFLOAT!{IRUF (TREC*+3»1)) /7128,
BuzsH PHI =B »
Ba26 CALL PRMFET(DATANZSTEP,ZB,Vopr»GAMICONIN)
W27 RzINTiRp/1l@.)
Ao 8 BzB+18, rCONIN/Lpde
War 9 1t-v+p56.,
A 12-B+ua.
?a3l I3-aGAMELDB .
Bpu3zz I4=PHI*128+«
33 IBUFSIREC+1’11:(NTIME*IBUF(IREC+1y1)+111/(Nr1ME+1)
B3l IF(IPOLE1) eGE«256) IBUF{IRECt21y2I2
Ha35 65 IF(IPOLt1)«GE=256) IBUF(IRECY3s1)21I3
Pp3b IF{TPOL V1) eLTes56) IBUF(IREC*u»1)=
* (NANG+IRUF LIREC+4,1)+14) /7 INANG*L)
P37 CALL 101(2sIBUFsIXsIY2IREC)
An38 RETURN
Bp39 END

ROUTINES CALLEDS?
101 s FLOAT , PRMFFTy INT

SWITCHES = /0N

BLOCK LENGTH .
PRESS 824y (B1P618) %
FILTER 1 (Bppda2)
FFT 5 (Bpan2)

+*¥COMPILER ====+ CORE**

PHASE  USED FREE
DECLARATIVES 2@637 13154
EXECUTABLES #@8H47 12944 51



FORTRAN VAauAa

Badl

dog2
Bad3
daady
Baps
Pado
dpp7
Hav 8
dpp9
Byl
Bpl1l
Hul?2
2p13
Bull
wp1s
#ale
dg17
#p18
Bglo
B2
Waz 1l
Hpe2
ga2 3
Bagot
Ba25s
Baz e
dg27
da28
Hge o
Bgad
da3l

Blsei45:24

20-MAR=Ty PAGE 1

SUBROUTINE 101 (MONE+IBUFsIXIY»IREC)

C

C

¢

C

C To ACCEPRPT 1X RBY IY ELEMENTS.
DIMENSION IBUF(1)
X=1X
Y21Y

GO To (1a#+208,3¥a)»MODE

120 CONTINUE

IE({IXeLE+B)aOR+IYW Esqa))

REC=z(x~1_,)*YDIM+Y

I1SEGS(REC=1,)/pletls
IRECE (REC-FLOATUISEG=1!+«b6U =1, 1 ¥y,
READ(2'ISEG)Y (IBUF(L1)L121+256)

RETURN
o#8 CONTIMNUE

IF((IXalLEe®D) ORIV eLEe))

RECz{X~1,)*YDIM+Y

ISEGIS(REC~1,1/784e41
WRITE(2'I1SEG) (IBUFIL1)4L1=19256)

RETURN
238 CONTIHUE

YDIM=Y

RECZXxY

ISEGS(REC=1.)/aletle
DEFINE FILE 2{ISEG256'UrIVAR)

WRITE(2'1+ERR=358)
RETURN

258 END FILE 2
CALL DELETE
WRITE (6918¥g) IREC
SToP 1

IDUMMY

10 SCRATCH IS HANDLED aY 101,

THREE MODES ARE POSSIalE, MODE:.

READS INTO IBUF THE REGUESTED COORDINATE IX+1Y DATA. THAT AT
15 CONTAIMNED IN THE FOuUR RECORDS FOLLOWING THE IREC t£LEMEMT In ARK
IRUF. MODE=2 WRITES ON SCRATCH IBuUFe MODE=3 INITIALIZES THE FILE

RETURN

RETURRN

108 FORMAT(' ERR:roRTg@lpB’',12,"

END

ROUTINES CALLED:
FLOAT » DELETE

SWITCHES = /ON

BLOCK LENGTH
I01 383 (¥a1376) %

*¥COMPILER =~=w=a~ CORE**
PHASE USED FREE
DECLARATIVES #g36g lzh2s
EXECUTABLES @gb87 1318y
ASSEMBLY 2138 1suBg
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FORTRAM VPGUA PO 36 P4 dB8_APR=-Tn PaGE 1

Wpdl sUBROUTINE PRMEFT (DATAN,2ZSTEP,28,VeBGAMF ,CONIN)
C MASTER CALLING ROUTINE FOR FT ANALYSIS OF ZEEMAN PROFS
C NEEDS CONCENsZERPPOLYAN
Apd2 DIMENSION DATALS12)
Agd 3 DIMENSION GOLD(2+9)
fadh COMMON 7ZLNPRM/DVEL sDFLDGF AC
Wyd S ¢ OMMON /RESLT5(x1vcoseAM.GAMoSLOPE.tzEROoNoRAT,
1 PLCOF(5)saCOFBCOF,CCOFPALOR
Had 6 C OMMON /STUFF/CONT(H!.NCoNT(ul.COMTKQ)!ISTARTtui.

1 IEND(“)aSUM(luﬂ}vPHD’DELNC'SHIFT’NSHIFT;SCHIFF'
2 NCENT!LCENT’SCALE9P’Q’LIMIT9AREﬂ

Ban7 DATA DoOPVEL/q@+/
vgp8 18+ FORMAT ¢ N, P, Q@ '2I04,2F18e4)
Ban9 DO 9 I=1lsnN
dagle J:1+254k
#a11 DATA(Jy=1lg24 <DATA(J)
dp1d DATA(T)=1g24,.=DATA(T)
Apl13 9 CONT INUE :
g1l 181 FORMAT (' '9l1aFlg.d)
2a15 M332564+N
C PRINT 181, (DATA(IysIz1oN)
< C PRINT 181, {pATA(I)s1=22579M3)
Hpl1é 00 7 I=1»2
Wa17 poe 7 J=11r9
#ga18 7 GOLD(I-\J]:EO
#al19 yz#.
Baoh LCENTZg
dgel NSHIFT=25#
dp22 NCEiT=28+@.5+DOPVEL
B2l DOPVEL =@+
pazt px¥, @5+ (DATA(T)=DATAINCENT!)
Ba25 azl.l*p
Bp26 ISTART(1)=Z8,2%1
dag27 1START(2)=(N+2B)/2-1
Bp28 ISTART(3)=ISTART (1) +256
Baz9 ISTART(4) =ISTARTI(2)+256
fa3d 1END (136
fp3l IENDI2)=N=5
da32 IEND{3) =22
B33 TEND(4) =251 N
Bu3n CALL CONTNA'DATAN)
#p3s 5 CONTIMUE
#aze COMT(1)=AMAX1 (CONT(1),CONTI2)]
ng37 CONINZCOMT (1)
da38 COMT (2)=AMAX1 (CONT(3),CONT a})
‘ C ¢#*4+FUDGE To THROw OUT UNDEREXPOSED FRAMES *x &+
#g39 DEXp=11@.
day IF}ABS(ComT(QI'DATA(NCENT+NSHIFT’)-LE-DExPl
1 60 TO 1854
Patl Mz#
Apu2 DO 21 uz1,2571256
#pal MMl
daud M3IT J+N-1
Banb DO 21 L=J.M3
Bai6 21 DATALLy=COMT (M)=DATAL)
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FORTRAN VBpalA pA:36:04 B8=APR~Ty PAGE 2

Pau? ODMAX1=@ .
PauB M5=NCONT (1)
fau9 ml9=NcoNT(2)
Bps 00 238 1:M5,Mls
Bas1 IF(DATA (T} «LEDMAX1) 0O TO 2304
Bas2 MM1=-1
Pass OMAXI=SDATALI)
Bps4 23pa CONTIHIE
BassS DMAX1ZnSUMIMMLI=2sMMI+29DATA)
gs6 DMAX2=2»
PES 7 MSENCOTLE)
has58 M1B5=NCONT (4]
Hps9 DO 2381 I=-MS5,Mlg
Vg6 d IF(DATALTI) sLEDMAX2) GO TO 2381
Busl MM1=T
Bac2 OMAXZ2ZLATALTY
2863 2301 CONMNTINUE
Basl DMAX2=NSUMI(MML1=2sMM1+2+DATA)
P65 Pz ALOG (DMAX2)/ALOG(DMAXL)
Ba66 IF{ARS(1e=P) GE.Bs18) GO TO 2345
Bae7 D0 2362 I=-19056
LTS 23p2 DATACTYSARSEIDATALT)Y) *4P
Age9 GO TO o387
Ap74d 2315 PRINT 238gP
dp71 25p6 FORMAT (' P WRONG 'Flg.2)
Ba72 23n? CONTIMUE
W73 CALL COMBIN(DATASNY
a7y DOPVEL =LCENT +PHD~Z8
C *%44 FUDGE FACTOR FOR 32 MICRON DATA PTSe.,»5258
Ba7s vz=8,2558%p0PVEL
Ba76 LAZ) CENT=*nCONT L)
Par7 LE=TABRG {NCONT(2)«LCENT)
Mp78 LCE{ CENTFNSHIFT=NCONT (3)
a7 LDZTABSINCONT(4) «LCENT~NSHIFT!
Basd LIM=MINBlLAs B9l
2g8l DO 18 KkMOpE=1s2
“pn2 LIMITSLIM=1
83 NORIG=LIMITHy
2asd 184 FORMAT (' 's716)
g5 DO gb4% L=1sLIMIT
fas6 SUM(NORIG+L) =DATALCENT+L)
dps7? 96y SUM(NORIG=L }=DATA(LCENT=L}
Vag8 SUM(NORIG)=DATA(LCENT)
Haaa CALL POLYAN(SUMs14gyNORIGYLIMITIPHD*KMODE?
C + 4+ +FUDGF FACTOR FOR 32 MICRON INTERVAL 525@ 4%+
Adgou GOLD(KMODE +4)=SLOPE#113q2
B9l IF{[ZERG+gQsp@} GO 1O 71
Bpo2 GOLD(KMODE 213 2X1
Baal GOLDI(KMODEs2)=X1%113q2
Waal IF{NORATenNEwp) GO TO 71
Bpos GOLD(KMODE v312COSGAM
Pu9b GOLD (KMODE +5)=C0SGAM*GOLD (KMODE*2)
Bao7 GOLD (KMODEs6)=PLCOF (2]
Ya98 GOLD(KMODE +731 = ABS(PLCOF (31) +ABSYPLCOF {41 )+ ABS{PLCOF {51}
1 «B*33333/7A85(PLCOF(2))
P99 IF{ABS(COSGAM) et Tege7) GO TO 71
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FORTRAN Vdaha

188
‘I‘191
#1182
#1903
Piou
#9185
2196
2187

gip8
¥189
114

P11
n112

71

18

1884

18¢@

ROUTINES
CONTNA
MIND »

SWITCHES

BLOCK
PRMFFT
LNPRM
RESLTS
STUFF

pA:36:84 @8-APR=Tuy PAGE

¢ GM=GOLD ! KMODE *4 } /GOLD (KMODE»2)
GOLD(KMODE’3)29.33*COSGAM+9.67*CGM
GOLD(KMODEoS)=GOLD(KMODE.31tGOLDFKMODE'E)A
CONTINUE

LCENTELCENTHNSHIFT

LIM=MINB(LCoLD169) =1

cONTINUE

LCENT=LCENT'2*NSHIFT

PRINT 1Hﬂ.NC0NT.CONT'LCENT*DOPVEL.Va
(LGOLD(Ivd) +0=1,8).I51+2)

CONTINUE

CALL BGOOD(GOLD»BSGAMF)
FORMAT('Brulgs4F1B,1/+ LCENT DOPVEL» V '
[49oFLlp«.3 /0 '3c18,195F1ge3)/7)

RETURN '

END

CALLEDS -
AMAX1 , ARS » DSUM v ALOG o+ COMBIN» 1AB5
POLYAN, BGOODR

z /JON

LENGTH
1532 (Aas778) %
A (2aapu)
28 (0ppdsa)
2l (Pgr210)

+¥COMPILER =-=-= CORE**

PHASE

USEn FREE

DECLARATIVES $g823 12964
EXECUTARLES #1247 1554y

ASSEMRLY

P67 1y64)
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FORTRAM

Badl

das?2

BaB 3
Hpd 4
dg85
dpRb
Aap 7
a9 8
dp89
Al
Bul1l
Bl 2
Mpl 3
Pall
Wpl 5
galk
al7
dalg
Hal9
Baz2®
duzl
da2e
Ba23d
P24
Ba25
Hp26
bp27
Hpz23d
Bp29
B3
Ba3l
Waiz
Pp33
a3l
Pa3db
Ba36
Ba37
Bp38
Bax9
Baud
Paul
Bau2
Bay3
dadd

VEau A pe:p3:18 BladAN=T2 PAGE 1

a2EaNaaEslaEaNel

11

12

1in

SUBROUTINE CONTNALDATAWNPTS)
FINDS COMTINUA AT NCONT{I)»CONT INT = CONT!1) .
ISTART{4) CONTAINS INDICES OF FIRST PT. TESTED. IENDIH)s LASY .
P IS MAXe ALLOWED EXPOSURE CHANGE AT +=2 PTS.FROM PY, TESTED-
Q, LIKEWISE AT +ai4 PTS, AwWAY,
MODIFIED 1,25,7% CONT(I? FOUND BY LOOKING FOR FLATNESS
NCOMT(I} FROM Maxe. SIGNAL NEAR FRAME EDGE
NEEDS FcNs DSUM
T. TARBFLL JuLY 12,1971«

COMMON ZSTUFF/CONT (4) yNCONT (4} ,COMTL2) »ISTART (4D,
1 TIEND(4)+SUMC78),DITLI@) sPHDWDELNC ,SHIFT W NSHIFTSCHIFF »
5 NCENTILCENTSCALEsPsQsLIMITHAREA
DIMENSTON DATALR12)
DIF (M) ZABS(DATAIMI“DATA{MeN) )
GO 18 1=21,4
JEISTART (I}
K=1q
1IF({I.EQ.11,0R {I.EQ,3))} K==1
CTEMP=1H8a.
NTEMP={@
Jz JHK
IF(({TeEQel) sOR I EQe3) ) aAND(J,LELIENDITI)Y GO TO 11
IF({lIeEQe2) sOR{T.FEQ-4))eAND.(J,GE,IEND!I))) GO TO 11
ASpIF(Jep)
IFTA+GT«P) GO TOU 1
B=pIF(Js=2)
IF(BegTept 60 TO 1
C=plF({Jdry)
IF(CeTeq) GO TO 2
D=DIF(Js=4]
IF(D+«cTan} GO TO 2
NCoNT(I)=J
CONTHI)2DSUMIJ=lUrJ+4,DATA) /9.
Go To 18
CEaMAX1(AsE)
IF (NTEMP«FQ.#) 60 T0O 3
IF((C-CTEMP) 4GTed.) GO TO 3
IF(NATALJ) LT «DATAINTEMP)) GO TO 1
CTEMP=C(
NTEMP =
Go TO 1
IF (NTEMP.GT.?) GO To 12
NCONT(T)=8
CONTLUTI )S@ .0
GO To 19
NCONT(I)=NTEMP
CONT{I)=DSUMINTEMP=2 ,NTEMP+2*DATA) /5.
CONTINVE
LI1SNCENT 4+l
L233% INPTS=NCENT) 74 +NCENT=1
NP Tg=1
M3SNSHIFT+1
no 38 J=1,M3 ,NSHIFT
L1 140-1
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FORTRAN VOaua BR:83:10 BlaJdAN=T2 PAGE

it S
anb
Buu?
Ban s
Byu9
AR5
#psl
vgse
Fpsl
dasi
Pass
wase
Bus?
a5 8
B9
Bp6d
dp6l
Ape2
Baed
Yael
XY ]
Ja6b
Bpe7
Baes
Ba69
a7
Mp71
72
P73l
Ba7y
wp75
Ba76
Ba77

L2z 2tg=-1
NPzZnP+ =1
K1z j+2
K23NP
T1=n.
T2ZAs
pd ] IFIDATA(K1)«LT«T1) GO To 22
M1kl
T1=pATA (K1)
22 IF(OATA(KZ) «LTeT2) GO Ty 23
N2 ZK2 ‘
T2IDATALKS)
23 Kl=x 11
K2k =1
[FU{KL_GT.L1)«ANDs(K2,LT ,L2)) GO TO 24
IFi{klegT+ 1) Ki1zL1
IFik2ep. Ter2) K2=L2
G0 1O »8@
24 IFly«GT«1l) G0 TO 25
NEONT L1 2N
MCOn Tz lan2
IF{(CONTt1) eNE®@s) JOR,{CONT(2) NE, fe)) GO TO 3R
CONT(1y=8,333%{DATA{NI)I+DATA(NY=1)+DATA(NL; 1))
CONT(2128,333+{nATA{N2)+*DATAIN2=1)+DATA(INZ2¢1 1))
GO0 1O =8
25 NCONT {3 =N
NCOHT{y) EN2
IFL{CONT 3} eNEsde ! JORLUCONT(Y) NELBe)) GO TC 30
CONT(31=0,333%(DATA(NL)FDATAIN]=1)+DATAINLI+1 )
: CONT (838,333 (DATAIN2) tDATA(N2=1)+D0ATA(N2+1))
k1’ CONTINUE
RETURN
END

ROUTINES CALLED:
ABS y DSUM .+ AMAX1

SWITCHES = /0N

BLOCK LENGTH
CoONTNA 1889 (Bg37u2)+
STUFF 324 (dp1218)

*4COMPILER ==*u- CORE*#
PHASE USEn FREE
DECLARATIVES Bag7ly 13877
EXECUTABLES By927 1286y
ASSEMaLY 154 15163
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FORTRAN V@ala ga:a3:55 BlaJAN=T> PaGE 1

adl SUBROUTINE COMBIN(DATAINPTS)
C FINDS CENTRAL WAVELENGTH OF PROFILE USING ZEROTH AnD
C FIRST MOMENTS OF BOTH POoLARTZATIONS
C CENTER IS AT K*PHD
C TOT 1717774
dpp2 DIMENSTON DATALS12)
Bad3 EQUIVALENCE (K*LCENT?
Aaidy COMMON /STUFF 7CONT (4 ) NCONT L) s COMT (2) s ISTART Lt )y

IEND (%) 1SUML28) yDIF (/@) sPHD+DELNC»SHIFTHNSHIFTY
5 QCHIFF NCENT LCENT,SCALE.PPGILIMITsAREA

[ory

“BBE ST:ZO

Bpd b NIT=0

2ga’? NPT=NPTSINSHIFT

Baas PHD =@«

Bad9 1 NIT=NIT+1

Bpld LASNCENT=nCONT (1)

ba11 LBSTABS INCEMT~NCONT(2))

2al12 LCZTABS (NCENT=NPTS+1)

Bal3 LIM=MINB (LA B C)a2

Baid Ww=B,1/FLOAT(LIM)

2al15 AMﬂ;cosTR:DATAs512.NCENT.LIM,w,ST,PHD,ly
Pul6 AM1=ST /W

val7 NCEN=NCENT+NSHIFT

Wpi 8 LAZNCEN=NCONT (3)

Bpl9 LBZTARG INCEN=NCONT (4))

Bg2n LIM=MINB LAY Br . C)a2

Pazl W8 1/FLOAT(LIM)

B2 EMB=COSTR(DATA?512,NCENYIMyWsSTPHD, 1)
Pgz3 IF{ABS (AMa~BMB) .GT 3¥@@+) GO To 1%

Ag24 aM1=ST,w

pa25 DELNC=a 5% (BM1/RMALAML/AMB !

p26 CENAZHCENT+PHD

By27 CEN=CENA+DELNC

Bu28 1@ FORMAT (' OLDs NEW CENTERS *2F18.2)}
#puo9 TEST=CENA+B«25

Baza IF (ABS (DELNC) «GT<TEST) GO TO 24

g3l IFINIT.GT.18) GO TO 2@

#a32 NCENTSCEN+BeS

a3l K=NCENT

Basy PHD=CEN=FLOAT (NCENT!

"a3s WRITE(R11n9) AM@sBMB'DELNCICENAICENYLIM
P36 159 FORMAT (2F2@+593F7+%9118)

Bu3z? WRITE{g2169) AMB1BMBIDELNCICENAICENILIM
¥g3s IF L (ABS (DELNC) sLT«@s¥5) « AND.(NTITegle1)? RETURN
#p39 G0 TG 1

Baus 2a PRINT 11

daul 11 FORMAT (' SLOW CONVERGENCE IN COMBINE'!
By CEN=CENA+@5+DELNC

Byl KZCEN+@+5

Bgud PHO=CEN=FLOAT (K)

PayS RETURN

Bau6 END

ROUTINES CALLEDS
IABS o+ MIN@ o+ FLOAT *» COSTR » ABS

SWITCHES = /ON : 58

BLOCK LENGTH



FORTRAN VBatA BB:23:46 Bl-JAN~T> - PAGE

Bp@l FUNCTION DSUM (N°*MyDATA}
¢ T. TARBELL JULY 129+ 1971,
dpa2 DIMENSTION DATAIsL1Z2)
Ypd3 Sumz@,.9
Auph IF(Mel Ten) 6O TO 2
Aad5s IE ((NJLE+B)+OReIN+GT+512)) GO TO 2
Aadb - IF ((MsLE+B).OR+{MaGT+5912)) GO TO 2
a7 B0 1 T=N.M
#uas 1 SUM=SUMADATA (T
B9 DSUMSSUM
Byl A RETURMN
Bpull 2 DSUMEA .
Wul2 RETURN
Bpld END

SWITCHES = /0N

HLOCK LENGTH
DSuUM 148 (Bppux8) %

#*COMPILER ==®.= CORE#*¥
PHASE USED FREE
DECLARATIVES Pp36a 13425
EXECUTABLES #a527 13264
ASSEMBLY Bp98Rr 1574
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FORTRAN VBgua gl:53:42 AlaJdaN=T2 P AGE 1

gl

dape
PaB3
Bady
BaRs
PaR6
daa
Bad 8
¥pas
Bplt
Pall
Byl12
g1l
Hald
Hplb
duleé
pl 7?7
BplBs
dal9
dp2a
Bp2l
Hpr2
dp2 3
Ha24
425
dp26
Baz27
dpz8
Bp29
Bz @
Ap3l
Bp32
Ba3d
Ba3u
Pa3s
Pa36
Bax7
Bpid
Pa3a
Bpyd
Bayl
Pauz
Bgy3
Hahu
Baus
Bas b
Aau7

aYelaRaEKeEaEaRel

41

idg

o8

21

22

3@

SURROUT tNE ZERtDATsN.NC;LIMIT.SLoP*wNEw!PHD*IZERO-NCOS)
7ER RETURNS THE FIRST pPOSITIVE ZERO OF THE SINE TRANSFORM OF DA.
USES METHOD OF FALSE POSIVION WITH 5 ITERATIONS
WNEW IS VALUE OF TRANS, VARIABLE AT ZERO. 1ZERO=@¢ IF NO ZERO FOUNI
ORIGIN 1S AT NC ENDPOINTS NC+LIMITONC-LIMIT. LENGTH IS N
SLOPE IS THE SIN TRANS, AT W = LJ1/7LIMIT PHD 1S PHASE FACTOR

IF NCOS LE @, FINDS 15T 2 ROOTS OF COS TRANS?

LOPE=SMALLER ROOT, WNEW = LARGER ROOT

T. TARBELL JULY 224+ 1974

DIMENSION DAT (N}

sLopz@,

wHEw =@,

IF {NCOS«LE.B) GO To #1
W2=Be1/FLOAT(LIMIT)
ASCOSTRIDATyNsNCIHLIMITY W2 SLOP,PHNINCOS)

SLOPZSLOP/ (AxW2)

CONT ITMUE

w2zip.0875

TEM1=TRANT (DATONNCLIMIT»W2+,PHD*NCOS)

wl=a2

$1=SIGN{1«*+TEMY)

TEM2S# .

W2=W2+den2°2

1F(W2,GE.1¢) GO TO 4

TEM22TRANI (DAT yNNCrLIMITsw2PHD4NCOS)

S2-5IGN{]«*TEMD2)

IF(S1.NE.S2) GO TO 2a

TEM1=TEM2

51=".2

Wl=we

Go To 1

CONTINUE

FPRINT 18¢g

FORMAT (+ NO ZERO FoUnD')

IZERO =8

RETURN

CONTINUE

THEW=¢ .

ITER=g

ITERZITER+L

WNEWSwl=~(W2=-W1)*TEML1/ (TEM2.TEM1)

IFUITERSGT«4) GO TO 39

TNEWSTRANT (DATOYNSNCLIMIT yWNEW ,PHD +NCOS)

SNEWZSIGN (1. s TNEW)

IF(SMEW.FQesl) GO To 22

S2=25NERN

TEMZZTNEwW

WZ2=WNEW

GO To 21

S1=-SNEW

TEM1=TNEW

WlaswNEW

Go To 21

CoNTINUE

I1F {NCOSe6T+B) RETURN
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FORTRAN VBg4A ples3:p2 BladaAnN=Tn PAGE

‘qua IF{SLOP-NE.B.) RETURN
au9 - SLOP=WNEW
Base WlZAMAX1(wlew2)
dpst 1F(w1eNE-w2) GO TO 43
Bas2 51252
453 TEM1=TEM2
Bps4 GO0 TO 1
Bpns5 43 wes=wl
Bus6 GO T 1
das? END

ROUTINES CALLED:
FLOAT s COSTR , TRAN1 » SIGN » AMAX1

SWITCHES = /0N

B oCK LENGTH
ZER 619 (Eg2316)+

+*¥COMPILER =~==-= CORE**
PHASE USED FREE
DECLARATIVES Ba36g 13425
EXECUTABLES 8ab687 1318y
ASGEMKLY H1364 1534y
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FORTRAN VBgUA A1:53:28 PladAN=T> PAGE 1

dafl FUNCTION COSTR(DATASNINCILIMITIW,SINTR,PHD sNCOS)
¢ RETURNS THE COSINE TRANSFORM (COSTR) AND SINE TRANSFORM (SINTR!I’
C USES SINCOS RECURSION FORMULAS FOR SPEED. WOT AN FFT, DONT INV
C DATA IS THE ARRAY OF OIMENSION N» wITH ORIGIN AT NC AND ENCPOINTS
C AT =L IMIT. W IS VALUE OF TRANSFORM VARIARLE. +5IN(WsX) 15 USED
C THE TRANSFORM IS THEN SHIFTED IN PHASE BY ~PHD
C T. TARBELL JULY 229 1971
C IF NCOg NEGe, COSTR=GINs TRAN. SINTRzCOS. TRANS

dpd 2 DIMENSION DATA(N?

Bapl CT=DATAINC)

Papu IF(WesEQeps) GO TO 117

Aagas ST=8»

Bad b CTEMZ 1.0

#p07 STEM=g.

Yadb COSW=COSIW?

bpB9 COSWZ2=P+4COSW

i SINWSSIN(W)

A1l DO 1 1=1,.LIMIT

Bpi2 JanC+r

dal3 KInNC=1

Aty CT=CT+COSWH (DATAYLI+DATA LK)}

Puts ST=S5T+-INWF (DATALJ)I=SDATAIK)?

Bgie H2cOoSw2*c0Sw=CTEM

17 CTEM3IcOSw

Hg18 COosWaH

Bplo HZCOSW2*¥SINW=STEM

Bazi STEMIZSINW

g2l 3 SINWIH

#p22 1 CONTINUE

a2l IF(PHDWNE+B,) GO TO 2

Bpad SINTR=ZST

Ag2s COSTR=CT

Ba26 IF(NCOS«GE B RETURN

dp27 T=SINTR

Bpz8 SINTRICOSTR

Hp29 COSTRIT

Ba3n RETURN

Yp3l 2 PH=PHD*W

HE32 CPHzCOS (PH)

#a33 SPH2SINIpH)

Ba3y SINTRzCPH#ST=SpH*cT

B35 COSTRzCPH#¥CT+SPpH#ST

dp3b RETURN

sas’? 19 Do 11 IzqsLIMIT

a3 11 CT:fT+DATAiNC+IJ*DATA‘NC‘I)

Bp39 COSTR=CT

Buul SINTR=B«

Baul IFINCOSGE.#)Y RETURN

Bgy2 SINTR=CcOSTR

Buu3 COSTR={.

Bauy RETURN

Bgus END

ROUTINES CALLED:
Ccos s SIN

SWITCHES = /ON
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FORTRAN VBa4A

Byal

dag2
Aap3
Hugy
Hadh
CRT N
Ban7
Bpd s
Bapo9
Apln
Ball
Bpl12
Myl1d
Baly
Ba15
Halé
Ba17?
Hals
@p19
Wp2p

Bp21
Ba22
Bp23

FUNCTION TRAN1ID
SAME AS cOSTR»+ BUT
TRANL = SIN. TRAN,

= c0S5. TRAN,
TDT 4/S/74

DIMENSION DATAIN

IF{INCOSLE.B) GO

PHIw*PHD

STEM="*SIN{PH)}

STIpATA(NC)I*STEM

coOsSwWz=conS W)

SINWZSINIW)

COSW2z2e*¥COSHW

DO 1088 I=1+LIMIT

JENCHI

KINC=1

gT2 T+, INW# {pATA

HZCOSWo FSTNWLSTE

STEM=SINW

SINWZH

CONTINUE

TRAN1=ET

RETURN
28p CONTINUE
C COSs TRAN

TRANLIZA»
RETURN
END

laNaNaNe

16u

PART NO

RoyTINES CALLED:
SIN r COS
SWITCHES = /ON

LENGTH
(Pg1A16) %

BLoCk
TRANL 263
+*COMPILER =a®_~ CORE**
PHASE USED FREE
DECLARATIVES Bp4l4s 13345
EXECUTABLES fa6d7 1318y
ASSEMBLY #1984 15624

31=53:48 BlaJAN=T2 PAGE

ATA’N-NC.LIMIT.vaHDqNCOS!
COMPUTES ONLY ONE TRANGSFORM
IF NCOS,GT.8

IF NCOS,.LE.®

)
TO 2@8

{J)y=DaTA(K))
M

T NEEDED YET
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FORTRAN VOg4A Blas17:59 A9 -APR=Ty PAGE 1

Wppl

dps2
dap 3

Bad 4
fpds

Hahb
wpd7
Han s
¥pda
P14
Pall
“ag12
¥pl3
Aald
Bald
Aalb
pl17
?@al1s
a1l

By2 8
#arl
Bp22
Bapr3
Au2l
Baz5
Apro
gazl
28
Vp29
Bp3d

B3l
32
vp3ld
A3t

SURROUTINE PoLYANinATA'N,NC,LIMIT.PHDvKMODEJ
OVERGEES FOURIER TRANSFORM AND LEG. POLe
ANALYSIS OF CIRCULAR POARIZATIONS
o 1F ARS{COSGAMY 6T 8.7 ALSO USES SEARS RELS. ON A/{A=C)
DIMENSION DATAFN)sTXSQ)oGPT(Sl.PLCOF(E?,GwT(S,S),SpTgs)
COMMON/RESLTSfXsCOSGAM!GAM’SLOPE’IZERO’NORAT’
1 PLCOF*A*BC*ALOR
DATA SpT/1.B.ﬂ-ngqﬂ*3.67395,6.31q96.ﬂ./
DATA NGPT/uI,Gprfl.S?ae’1-;529.3-7355-9.32qu-
dgefy GWT/ 20897951 B “eg22u4B898s Be, +78538612?
.19a91583, 2324458l —eo4lfyySgsr =e59022448> -e213@1324
.13985278, «%1111541 22712270 - BB bR -~ 45841184
.36y 74248, s18434281 « 27554684 .32346645, e 3187720l
st/
DATA PI/3.14159265/9RAD/ 572950/
ACOS (Y)ZASIN(SGRT (1Y 7))
I1ZERQO=SS
CALL ZERimATA’N.Nc.LIMIT.SLoPE.WNEw'PHo,IZERo.lJ
IF {KMODE«EQ@e1) SLOPES~SLOPE
1F(1ZERD«EGsa) RETURN
XZP1/WNEW
Do 18 Mzl NGPT
TX!M}=RATlDATA!N9NC9L1MIT’PHDvGPT(Mi.SPT(Msrx.NORAT)
IF (NORAT +iEs @} RETURN
1@ CONTINUE
DO 11 MzZ2sNGPT
CKX=PI-GPT (M)
TX§M+NGPT*1):RATIDATAyN’NC'LIMIT’PHD;CKXvSPTFM)
1 1X s NORAT)
IF (NORAT«NEw.g) RETURN
11 CONTINUE
CcALL PLINT(TxoPLCOFvNGPT.GwT)
FAC:1-/(PLC0F(1)+PLC0F(2)J
pzPLCOF (1) #FaAC
Az#.54 (1e+PLCOF(2)14FAC
c=A~FAC
IF (ABS (PLCOF (2))«G6Te1.) 6O TO 11d
COSGAleo#SIGNil.!PLCOFlg)}
GO TO 199
1la COQGAM:PLCOFG2?*SIGN!1-’PLC0F§21’*SQRTFPLCOF‘Z)*PLCOF!23
1 =1}
1949 1F (KMODE+gQe1) cOSGAM==COSGAM
20a CONTIHNUE
RETURN
END

[aNal

N E LN =

ROUTINES CALLED:
ASIN » SQRT s Z2ER * RAT s PLINT + A8S y SIGN

SWITCHES = /0N

Blolk LENGTH
POLYAN &mR23 {Bg2336t *
RESLTS o8 (Wgoa-v)

f+COMPILER ===a= CORE**
PHASE USED FREE
DECLARATIVES Bp3be 13425
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FORTRAN VAguA

L

Dpd
Wan 3
dpda
vpd s
Bopd b
Wad 7
Bad 8
WpA9
B ?
Ha1l
Bpte
datl
L SR
"p15

gl:18:12

B9-APR=-Ty PAGE 1

FUNcTIoN RAT(DATA'NvNC'LIMIT’PHD’PHAS'SKX’X'NORAT}

RAT = SIN{KX) * COSINE TRANS(K) / SIN TRANS(K!
guouULD 00Kk LIKE C1 *+ C2 * c05% (kX

C NORATeNE«B IF INFINITY ENCOUNTERED

DIMENSTION DATAN
DATA SMALL/Z1,.E*u
NORAT=@
WZPHAS /X
CTErOSTRINDATA YNy

IFVARS(ST) «GT «SM
NORATZ=1 9
RAT=1+
RETURN
18 CONTINUE
RAT=CT «SKX/5T
RETURN
END

ROuUTINES CALLED:
COSTR » ABS

SWITCHES = /0N

BLOCK LENGTH
RAT 183 (pB5567

+¥COMPILER ==%-- CORE* ¥
PHASE USEp FREE
DECLARATIVES @#a36es 13425
EXECUTARLES Bpovy 13184
ASSEMBLY B192p 1s688

}
/

NCyLIMITow’SI’PHDoll
SMALZSMALL*ARS!CT!

ALY GO To 1@
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FORTRAN VBala

Pl

dpd2
Bpd 3
¥ady
baads
Apeb
Bad7
498
89
Bpla
Ap11l
Wgi2
Ba13
Aplu
#gls

$l:18:23 BOAPR=Ty PAGE 1

SQURAROUTINE PLINT{(TX*PLCOF*NGPT,GwWT)

o B M)

PLCOFINLEG! = COEFF.
EXPANSION oOF TX!{cOSKX!
GAUSSIAN QUAD. 2*%NGPT=1 pTS,

OF (NLEG*1)TH LEGENDRE POLY. IN

DIMENSTON TX(9),PLCOF(S),GWT(5,5)

DO 19 NLEG=1,.,5
SUM=(.
Do 1 I=1*NGPT

1 SUMzSUMFTX (I ) #GWT INLEGs T}

SGN=1le

IFUINLEGsEQen) s QR (NLEGEGey) ) SGNZ*1.

NLEZNGPTHL
NUZHGPT tNGP T
00 2 I=NL.NU

2 SUM=SUM+SGN4TX{T)+GWT{NLEG»1=-NGPT+1)

12 PLCOFINILEG)=ZgUM
RETURN
END

SWITCHES = /ON

BLOCK LENGTH
PLINT a1y (Bagbelly

*#¥COMPILER ==~=_- (CORE*#
PHASE USED FREE
DECLARATIVES PAgltg 13345
EXECUTABLES #dp527 13264
ASSEMRLY #1804y lg66y
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FORTRAN VBalup #1:18:34 A3 APR=Ty PAGE

badl SUBROUTINE BGOOD (GOLDBGAMF)
‘.ﬂﬂBE DIMENSION GOLDIi2+8)

- Hped DATA DXMAX sDMMAX s RESMAX s AVMIN/ , 254 154159158,/
dadd PERCEN{XIVIZSDe#ABS (X=Y) /(XY +1 E=y)
Aad s ACOSIY ) ZASIN(SQRT (1Y *Y) )

BuBe DATA PIRAD/3.1415027,57,.2958/
Ban7 OMZPERCEN(GOLD 194y +GOLD (224 ) )
Puad IF{nMeoT «eoMMAXY GO TO 109

Bpn9 AVMOMZ g5+ (GOLD (194) +*GOLD(2,41))
Pl IF L ABS (AVMOM) LT« AVMIN) 6O TO 181
da11 ILOOK=1 '

gpl2 1F{GOLD(247) 6T RESMAX) GO TO 5B
Bpl3 ILOOK=?

bulh 1FigoLpD(1,7),.6T . RESMAX) GO TO 4B
Pp1s 0 TO sl

Mplb6 58 IF{GgOLD(1,7) LT .RESMAX) GO TO &2
$u17 51 w11 +/PERCEN(GOLD{124)s60LD(195]))
hp18 W2=1«/PERCEN(GOLD(294)9GOLD(295))
Pal9 T=l,/tkltw2)

Bp2? W1TWLl*T

Bgzl WESW2*T

¥g22 R=wW1+GoLD(1#2) tw2*G0LD(2,2)

Au23 CGAMFIW1*GOLD(1,3)+W2£G0LD!243)
$a2h GAMF=ACOS (CGAMF)

Bapeb IF(CcGAMF eLEepe!) GAMFZPI=GAMF
dp26 GAMF =GAMF *RAD

sa2? RETURN

28 &8 BzGOLD(ILOOK 21

Ba29 GAME=ACOS({GOLDI{ILOOK *»3)}

Ap3 IF(GOLDfILOOK*3) aLE«#¥,)} GAMF=PI~GAMF
Bg31l GAMFZGAMF #RAD

Hpiz RETURN

Bp3d 1da p=¥,

Ba3ddy GAMF =@,

Aa35 RETURN

va3é 184 B=AES LAVMOMI

#a3’? GAMFzB,

Pu38 IF (AVMoMeLE«ge) GAMF=188,

Pa39 RETURN

dau i END

ROUTINES CALLED:
ABRS » ASIN 5 5GRT

SWITCHES = /ON

BLOCK LENGTH
BGnoOD 594 (Bg22ul)«

YHCOMPILER «=%=_+ CORE**
PHASE LWSED FREE
DECLARATIVES Bp36a 13425
EXeECUTABLES #g687 1318y
ASSEMRLY #1264 1lgitdy
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FORTRAN Véaua pBs24:37 B9uAPR=Ty PAGE 1

C PROGRAM MGRAM
c READS PASS3 oUTPUT TAPE AND PRINTS MAPS OF RESULTS
¢ NEEDS SUBROUTINES PACK? PMAPS
C HANDLES ANY NOs PTSe ON SUNs PRINTED OUT IN BLOCKS
C OF NMAXes,TO CHANGFE NMAX, CHANGE DIM,*EG. & DATA
C STATEMENTS FOR R+ B Vs GAM, AND pMAX
C TDT APRIL 5, lg74
vagdl DIMENSION IFILIS)»Ri45BA)yy BllgHB) sGAM158) sv(15808)
1 TITLELz+5)
Bag2 COMMON IDATA(1Bg) yMAPS{5) 9DELX,DELY
Bad3 EQUIVALENCE (BU1)sRIL)) s (GAM{L1)y 'R (15a1))slylly,
1 R{3gB1LY) 2+ (XSTEPLIDATA(L) ) » (YSTEPSIDATALZ) )4 (NX
2 IDATA(S) ), (NY*IDATALDY})
Bady DATA R/45pB*g./ 4NMAX/ 158/
Bud5s DATa IBLANK/y v/ ‘
vase DATA TITLE/Z'B '42%+ 9 'GATy'M 'ev 0ty ' 240 4y
1 vCOre 'NT' ! "reBYVes TER','T Y/
Aaa? 5 WRITE (6*1d81qg)
Bad B 1818 FORMAT (' TYPE FILENAME .CR TO ABORT',)
#udo READ (a9+1@11y IFIL
Bp1@ 1811 FORMAT (5a2)
da1l IF{IFILt1)4EQ.IBLANK? GO TO 28g
P12 wRITE (69784)
Bal3 78a FORMAT (/" WHICH MAPS SHALL MOUSE PRINTZ¢/
1 + TYPE 1 FOR YESs @ FOR NO (Il FORMATI'/)
Bgik DO 710 IT1+5
Aal5 WRITE (6781 (TITLE( sTI)rd=123)
W16 704 FORMAT (/' t3A2/)
P17 READ(6,7B2) MAPSI(T)
P18 78> FORMAT(I1l)
P19 71@ CONT INUE
dp2a CALL PFEER (@)
Bazi PRINT 1812+IFIL
Pa22 1812 FORMAT (/7% FILENAME ',5A2//)
daz3 CALL SETFIL(gsIFIL)
dazu 1 REAG(8,END=1p8) TCODE M3, (IDATAIMI3)ML3=1,M3)
Bg25 2 ICORE=1CODEY
dge s G0 TO (5P,1¢,2%) ICODE
Ba27 19 PRINT 108, (I1DATAIM) sM=1,M3)
828 WRITE(gs1p88) {IDATAIM)smz=1l,M3),
dazo 18a@ FORMAT (5g@A2)
Bp3 i GO TO 1
Wp3l 2o NXTOTaNX
Ap32 NYTOT=NY
Ba33 DELX=XSTEpP
Ba3 DELYZYSTEP
Ba3s 21 10VFLOz@
Ba36 IFINXTOTHNYTOTeLEeNMAX) GO TO 22
Ba3d? NY1STENYTOT
#p3s I10VFLO=1
Va3i9g NYTOTSINT (NMAX/ZNXTOT)
dpyd 22 CONT INUE
Bpul PRINT 11902+NxTOTaNYTOT+DELX.DELY
Vau2 11g2 FORMAT (/' NX, NYs DELXs DELY'2I%92F7.3/)
Bayl GO0 TO 1
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FORTRAN VBalUA

Bauld
aus

Bau b
don7
BauB
Agu9
2gs50
Bgs1
Bpb2
Bps3
dasy
Pash
“aSe
Wp57

58

184

18@4
28u

1813

po:24:37 BI-APR~TY4 PAGE

CALL PACK(RINXTOTINYTOT*usGAMsY)
IFL1OVFLO.EQ.8) GO To 5
NYTOTSnY1sT2NYTOT

60 TO »1

END FILE 8

PRINT 18V¥y

WRITE (ge1p@84)

FORMAT (/' EoF FOUND BY MAIN PROGRAM® /]
GO 10 &

PRINT 1813

WRITE(pe1uld)

FORMAT{/' RUN ENDED!)

5TOP

END

ROUTINES CALLED:

PEEED
SWITCHES
BLOCK

MAINe
|$$$3’.

SETFIL, INT s PACK
= /0N
LENGTH

Q738 (Anedol) «
1989 (¥p@332)

2XCOMPILER ===u= CORE**

PHASE

USED FREE

DECLARATIVES #g683 13l¥g
EXECUTABLES 8a767 13824

ASSEMBLY

#15%3 1sllsg
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FORTRAN V#gua

il
Bap2
Ygp 3

Ay
Pads

daB 6
Aap7
#pes
Paps
¥pl i
¥p1l
#giz
dal3
Pply
Apls
Walé
dg17
Ba18
#a19
Buaod
Aaz1l
Bp22
Bp23
dg2 4
Hgeb
Buz b
Bp27
da2s
Bp29
Bp3H
Pa3l
a2
@33

Be:26: 46 @9 APR=~Ty PAGE

SUBROUTINE PACK(RINX*NY ' R*GAMry)

COMMON IDATA(L194) »MAPS(S)sDELX ,DELY
DIMENSION RE2) s DATALAD) JBINXINY ) VINXINY),
GAM(NX 1Y)

EQUIVALENCE (BEE+IDATA(D) ) {GAMALIDATALY)),
(VEESTIDATA(3Y )2 (IX,IDATA(L} )+ (IY2IDATAL2))
EGUIVALENCE (BEsJDATA(S})» LGAMMsUDATAL () )
(VE+JDATA(3Y 1o bUXsgDATA L) 1y (JY»JDATAL2))

RUIX»IY)3REE
GAM{IX,TY)SGAMA
viIX»IY)=VEE

1 READ (A*ENDZ=18B) TCODE M3+ i JDATAIMIZ ) »MI321 s M3)

IF{ICORE+NE=g) GO TO 288

B(JxsJy)=RE

viJXedy)SVE

GAM(JX oY) ZGAMM

IF C(JX.NEJNX)1sORe LUYeNEaNYI)) 6O TO 1
CALL PMAPS{B.GAMV  NXNY)

RETURN
18u PRINT 18¥g

WRITE (6*188qa)
16ud FORMAT (/' PacK FOUND EQF¢/)
181 BlJX+dY)RRE

VIiJxsay)svE
GAM{JX s JY I 2GAMM
CALL PMAPSIB,.GAM sV NX,JY)

RETURN
28 PRINT 18#f3s ICODE
WRITE (61881} ICOpE
18g1 FORMAT (/' DATA EXPECTED,ICODE ='15/)

IFLICODE«EG«1) WRITE ({6918Y2) JUDATA

IF{ICODE*EQ+1} PRINT 18029JDATA
1#g2 FORMAT (7 t4gA2/)

CALL PMAPS{B,GAMsV NX»JY

RETURN

END

ROUTINES CALLED?
PMAPS

SWITCHES = /ON

BLOCK LENGTH
PACK 485 (dg17121x
«Fgdb, 189 (Hp@3z2)

**¥COMPILER w=%a= CORE*#
PHASE USED FREE

"DECLARATIVES Pg36s 13425

EXECUTABLES Bp793% 1599g
ASSEMRLY #1361 15347

TO



FORTRAN VBgUA : gB:27:03 BG=APR~Ty PAGE 1

.aﬂl SUBROUTINE PMAPS(B,GAMsV,NXsNY)
nE2 COMMON IDATA[18@) sMAPS(5) sDELXDELY
Pap3 DIMENSION SPACE(38)
Bopu EQUIVALENCE (SPACE(1J,IDATA(1))
Bap5 DIMENSION BINXINY} o VENXINY ) s GAMINXSNY)
Ppé6 DATA RAD/S742998/
Bag7 GO 108 IzZ1+5
Baps IFEMAPS(TI)) 191889
Bn@9 1 GO TO (18,26,32,40,5¢) 1
bpio 18 CALL PFEED(H)
Pp1l PRINT 181,DELX'DELY
fa12 191 FORMAT (/' MAGs FIELD (GAUSS) ON 'F7.3' BY °
1 FT7e3' ARCSECOND GRID//)
Ba13 DO 11 k=l,NY
dalh 11 pPRINT 182, (B(LPK} L= 4NXY
Bpu15 182 FORMAT (/25F5,8)
n16 a0 TO 188
417 20 CALL PFEED(H)
Wp18 PRINT 281,DELX*DELY
Bu19 201 CORMAT (/' GAMMA (DEGREES) ON 'F73' BY 'F7.3
1 ¢+ ARCSECOND GRID'//)
Bu2i Do 21 K=l,NY
Bgol 21 PRINT 1824 (GAMILIK) sLz1sNX)
$p22 6O TO 188
Bg23 38 CALL PfFEED(®)
Bazy pRINT 381,DELX?*DELY .
Bu25 381 FORMAT (/' REL. VEL. (KM/SEC: + = RLUESHIFT) ON 'F7.3
1 ¢ BY 'F7+3' ARCSECOND GRIDI//!
Bp26 DO 31 K=1lsNY
@p27 31 PRINT 382, (V(LIK) PLT14NX)
#p28. 382 FORMAT (/725F5 .1} '
Vaz9 GO T 148
Hplid 4@ CALL PFEED(B)
dp31l PRINT uBl,DELX*DELY
da32 48 FORMAT (/' CONTINUUM INTENSITY ON ‘F7.3' BY '
1 E7e3' ARCSECGND GRID://)
Ba33 DO 41 K=1,NY
da3y , 00 42 L=14NX
WE3s 42 SPAcE§L1=1ﬁB_*(BtL,KJ/1B_-INT(B(L.K)/lﬁ.))
Aa36 PRINT 162, (SPACE(L)y sLz1onX)
4a37 41 CONTINUE
P38 60 TO 18¥
B39 =1 CALL PFEED(M)
Bakv ‘ PRINT 5B81,DELXDELY
Aaul 581 FORMAT (7' VERT« MAGe FIELD (GAUSS) ON 'F7e3
1 ¢+ BY 'F7+3' ARCSECOND GRID//}
Bgu2 DO 51 K=1,NY
Agy 3 DO 52 {.=1,yNX
Bau 52 SPACE(L)ZR (LK) +COSLGAMIL K /RAD)
BgusS ' PRINT 182, (SPACE(L)sLz19NX}
Pa4 b 51 CONTINUE
iﬁgu? 18np CONT INUE
Ppys8 RETURN
Bpu 9 END

ROYTINES CALLEDS
PEEED + INT « COS 7

SWITCHES = sON



